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I. A Letter to the Right honourable George 
Earl of Macclesfield concerning an appa- 
rent Motion ob/erved i [ſome of the fied 

Stars; by James Bradley 9. D. Aſtronomer 
1 v 701 n N 1 20 
TELE 

Mk great Exactneſs, with 
which Inſtruments are now 
cConſtructed, hath enabled 
the Aſtronomers of the 
preſcnt Age to diſcoyer .ſeycral Changes in the Po. 
nitions of the heavenly Bodies; which, by - reaſon of 
their Smallneſs, had eſcaped the Notice gf their Pre- 
decefſors. And altho the Cauſes of ſuch Motions have 
always ſubſined, yet Philoſophers had not ſo fully 
conſider d, what the Effects of thoſe kaown Cauſes 
would be, as to demonſtrate 4 prior: the Dhens- 
mena they might produce; ſo that Theory itſelf is 
here, as well as in many other Caſes, indebted to 
Practice, for the Diſcovery of ſome of its moſt cle. 
gant Deductions. I 


1 . 


gant Deductions. This points. out. to ds the, great 
Advantage of cultivating this, as well as cycty other 
Branch of Natural Knowledge, by a regular Series 
of Obſervations and Experiments... 
The Progreſs of Aſtronomy indeed has always 
been found, to have ſo great a Dependence, upon 
| | accurate 


[2] 
accurate Obſervations, that, till ſuch were made, it 
advanced but ſlowly : For the firſt conſiderable Im- 
provements that it received, in point of Theory, were 
owing to the renowned Tycho Brahe; who far ex- 


ceeding thoſe that had gone befote him, in the 
Exactneſs of his Obſervations, enabled the ſagacious 
Kepler to find out ſome of the principal Laws, re- 
lating to the Motion of the heavenly Bodies. The 
Invention of Teleſcopes and Pendulum- Clocks af- 
fording proper Means of ſtill farther improving the 
Praxis of Aſtronomy; and theſe being alſo ſoon ſuc- 
ceeded by the wonderful Diſcoveries made by our 
Great Newton, as to its Theory | 
both reſpects, had acquired ſuch extraordinary Ad- 
vancement, that future Ages ſeemed to have little 
room left, for making any great Improvements. But, 
in fact, we find the Caſe to be very different; for, 
as we advance in the means of making more nice 
Inquiries, new Points generally offer themſelves, 
that demand our Attention. The Subject of my 
preſent Letter to your Lordſhip, is a Proof of the 
Truth of this Remark : for, as ſoon as 1 had diſco- 
veted the Cauſe, and ſettled the Laws of the Aber- 
rations, of the fixed Stars, ariſing from the Motion 
of Light, &c. whereof I gave an Account in No. 
406. of the Philoſophical Tranſattions; my Atten- 
tion was again excited by another new Phenomenon, 
ViS. an annual Change of Declination in ſome of 
the fixed Stars; which appearcd to be ſenſibly greater 
about that time, than a Preceſſion of the Equinoctial 
Points of 50“ in a Year would have occaſioned. 
The Quantity of the Difference, tho” ſmall in itſelf, 
| was 


3 the Science, in 
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was rendered perceptible, thro' the Exactneſs of my 
Inſtrument, even in the firſt Year of my Obſerva- 
tions; but being then at a Loſs to gueſs, from what 
Cauſe that greater Change of Declination proceeded, 
I endeavoured to allow for it in my Computations, 
by making uſe of the obſerved annual Difference, 


as mentioned in p. 652. of the ſame Tranſaction. 

From that time to the preſent, I have continued 
to make Obſervations at Wanſted, as Opportunity 
offered, with a View of diſcovering the Laws and 


Cauſe of this Phenomenon : For, by the Favour of 


my very kind and worthy Friend Matthew W.. 


mondeſold Eſq, my Inftrument has remained, where 


it was firſt erected ; ſo that I have been able, with- 
out any Interruption, which the Remoyal of it to 
another Place would have occaſioned, to proceed 
on with my intended Series of Obſervations, for the 
Space of twenty Years : a Term ſomewhat exceeding 


Phenomenon. 
When I ſhall mention the ſinall Quantity of the 

Deviation, which the Stars are ſubject to, from the 

Cauſe that I have been ſo long ſearching after; I am 


apprehenſive, that I may incur the Cenſure of ſome 


Perſons, for having ſpent ſo much Time in the Pur- 
ſuit of ſuch a ſeeming Trifle : But the candid Lovers 
of Science will, I hope, make due Allowance for 
that natural Ardour, with which the Mind is urged 
on towards the Diſcovery of Truths, in themſelves 
perhaps of ſinall Moment, were it not that they tend 

to illuſtrate others of greater Uſe. 
The apparent Motions of the heavenly Bodies are 
ſo complicated, and affected by ſuch a Variety of 
A 2 Cauſes; 


the Whole Period of the Changes, that happen in this 


—— — 
— 22 
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Cauſes; that in many Caſes itis extremely difficult to: 
aſſign to each its due Share of Influence; or diſtinctly 
to point out, what Part of the Motion is the Effect of 
one Cauſe, and what of another: And whilſt the 
joint Effects of All are only attended to, great Irre- 
gularities and ſeeming Inconſiſtencies frequently oc- 
cur; Whereas, when we are able to allot to each 
particular Cauſe its proper Effect, Harmony and Uni- 
formity uſually enſue. 

Such feeming Irregularities being alſo blended 
with the unavoidable Errors, which Aſtronomical 
Obſervations muſt be always liable to, as well from 
the Imperfection of our Senſes, as of the Inſtruments. 
that we make uſe of, have often very much per- 
plex'd thoſe, who have attempted to ſolve the Phe- 
nonena : and till Means are diſcovered, whereby we 
can ſeparate and diſtinguiſh the particular Part of 
the whole Motion, that is owing to each reſpective 
Cauſe, it will be impoſſible, to be well aſſured of 
the Truth of any Solution. For theſe Reaſons, we 
generally find, that the more exact the Inſtruments 
are, that we make uſe of, and the more regular the 
Series of Obſervations is, that we take; the ſooner 


we are enabled to diſcover the Cauſe of any new. 


Phenomenon. For when we can be well aſſured 
of the Limits, wherein the Errors of the Obſerva- 
tions are contain d; and have reduced them within. 
as narrow Bounds as poſſible, by the Perfection of 
the Inſtruments which we employ ; we need not he- 
fitare to aſcribe" ſuch apparent Changes, as manifeſtly 
exceed thoſe Limits, to ſome other Caufes. Upon. 
theſe Accounts it is incumbent upon the practical 

„ Aſtronomer, 

* 


— 


5.1 
Aſtronomer, to ſet out at firſt with the Examination 
of the Correctneſs of his Inſtruments ; and to be aſ- 
ſured that they are ſufficiently exact for the Uſe he 
intends to make of them : or at leaſt he ſhould know, 
within what Limits their Errors are confined. 
This Practice has, in an eminent manner, been 
lately recommended by your Lordſhip's noble Exam- 
ple; who: having, out of a ſingular Regard for the 
Science of Aſtronomy, erected an Obſervatory, and 
furniſhed it with as complete an Apparatus of Inſtru- 
ments, as our beſt Artiſts could contrive; would not 
fully rely on their Exactneſs, till their Diviſions had un- 
dergone the ſtricteſt Re- examination: whereby they 
are probably now render d as perfect in their kind, as 

any extant, or as human Skill can at preſent produce. 
The Lovers of this Science in general, cannot but 
acknowledge their Obligations to your Lordſhip on 
this Account; but I find myſelf more particularly 
bound to do it; ſince, by means of your Lordſhip's 
moſt accurate Obſervations, I have been enabled to 
ſettle ſome principal Elements; which I could not 
at preſent otherwiſe have done, for want of an In- 
ſtrument at the Royal 2 for that 
Purpoſe : For the large mural Quadrant, which is 
there fixed to obſerve Objects lying Southward of 
the Zenith, however perfect an Inſtrument it may 
be in it ſelf, is not alone ſufficient to determine, 
with proper Exactneſs, either the Latitude of the 
Obſervatory, or the Quantity of Refraction corre- 
ſponding to different Altitudes: For it being too 
heavy to be conveniently removed; and the Room 
wherein it is placed, being too ſmall to admit of its 
| „ HOES „ -! 2 


[6] 
being turned to. the oppoſite Side of the Wall, 
whereon it now hangs; I cannot, by actual Obſerva- 
tions of the circumpolar Stars, ſettle. thoſe neceſſary 
Points ; and therefore have endeavoured to do it, by 
comparing my own. with your Lordſhip's Obſerva- 
Wn tions: and until this Defect in the Apparatus belong- 
ja | ing to the Royal Obſervatory be removed, we muſt. 
(8 be indebted to your Lordfhip, for the Knowledge of 


its true Situation. 15 
A Mind intent upon the Purfuit of any kind of 
Knowledge, will always be agreeably entertained, with 
what can ſupply the moſt proper means of attaining 
it: Such, to the practical Aſtronomer, are exact and 
well-contriv'd Inftruments; And I reflect with Plea- 
ſure on the Opportunities I have enjoyed, of cultiva- 
ting an Acquaintance and Friendſhip with the Per- 
ſon, that, of all others, has moſt contributed to their 
Improvement. For J am ſenſible, that if my own 
Endeavours have, in any reſpect, been effectual to 
the Advancement of Aſtronomy; it has principally 
been owing to the Advice and Aſſiſtance given me 
by our worthy Member Mr. George Graham; whoſe 
great Skill and Judgment in Mechanicks, join'd with 
a complete and practical Knowledge of the Uſes of 
Aſtronomical Inſtruments, enable him to contriye 
and execute them in the moſt perfect manner. 
The Gentlemen of the Royal Academy of Sciences, 
to whom we are ſo highly obliged for their exact 
Admeaſurement of the Quantity of a Degree under - 
the Arctic Circle, have already given the World 
very convincing Proofs of his Care and Abilities in 
thoſe Reſpects; and, the particular Delineation, 
which they have lately publiſhed, of the ſeyeral Parts 


of 


| 

| 

| 
1 
lf 


1 
of the Sector, which he made for them, hath now ten- 
dered it needleſs, to enter upon any minute Deſcription 
of mine at Wanfted; both being conſtructed upon. the 
ſame Principles, and differing in their component 
Parts, chiefly on account of the different Purpoſes, 
for which they were intended. 

As mine was originally deſigned to take only the 
Differences of the Zenith Diſtances of Stars, in the 
vatious Seaſons of the Year, without any View of 
difcovering their rue Places; I had no Occaſion to 
know exactly, what Point on the Limb correſponded 
to the true Zenith: and therefore no Proviſion was 
made in my Sector, for the changing of its Situation for 
that Purpoſe. Neither was it neceſſary that the Di- 
viſions or Points on the Arc ſhould be ſet off, with 
the utmoſt Accuracy, Equidiſtant from each other; 
becauſe, when I obſerve any particular Star, the ſame 
Spot or Point being firſt biſected by the Plumb-line, 
and then the Screw of the Micrometer turn'd until 
the Star appears upon the middle of the Wire, that 
is fixed in the common Focus of the Glaſſes of the 
Teleſcope; I can thereby collect, how far the Star is 
from that given Point at the Time of Obſervation : 
and afterwards, by comparing together the ſeveral 
Obſervations that are made of it, I am able to diſco- 
ver what apparent Change has happen'd. The Quan- 
tity-of the viſible Alteration, in the Poſition of the 
Stars, being expreſſed by Revolutions and Parts of 
a Revolution, of the Screw of the Micrometer; I 
endeavourcd to determine, with great Care, the true 
Angle anſwering thereto: and after 'various Trials, I 
thoroughly ſatisfied myſelf, both of the Equality of 


the 


N - 
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rew, and of the preciſe Num- 


the Threads of the Sc 


ber of Seconds correſponding to them. 


But altho' theſe Points could he ſettled with great 
Certainty, I was nevertheleſs obliged to make one 
Suppoſition; which perhaps to ſome Perſons may 
ſeem of too great Moment in the preſent Inquiry, 
to be admitted without an evident Proof from Facts 
and Experiments. For I ſ#ppoſe, that the Line of 
Collimation of my Teleſcope has invariably preſeryed 
the ſame Direction, with reſpect to the Diviſions up- 
on the Arc, duting the whole Courſe of my Ob- 
ſervations. And indeed it was on account of the 
Objections, which might have been raiſed againſt 
ſuch a Poſtulate, that I thought it neceſſary, to con- 
tinue my Series of Obſervations for ſo many Years, 
before I publiſhed the Concluſions, which I ſhall at 
preſent endeavour to draw from them. 
| Whoever compares the Reſult of the ſeveral 
Trials, that have been made by the Gentlemen of 
the Academy of Sciences, for determining the Ze- 


nith Point of their Sector, ſince. their Return from 


the North; will, I preſume, allow that mine is not 
an unreaſonable or precarious Suppoſition: ſince it 
is evident, from their Obſervations, that the Line of 
Collimation of that Inſtrument underwent no ſenſi- 
ble Change in its Direction, during the Space of 
more than a whole Year; altho' it was ſeveral times 
taken down, and ſet up again in different and re- 


mote Places; whereas mine hath always remained 


ſuſpended in the ſame Place. 
But beſides ſuch a ſtrong Argument for the Pro- 


bability of the Truth of my Suppoſit ion, I have the 


Satisfaction of finding it actually verified by the 


Obſervations 


191 

Obſervations themſelves; which plainly prove, that 
at the End of the full Period of the Deviations which 
I am going to mention, the Stars are found to have 
the ſame Poſitions by the Inſtrument, as they ought 
to have, ſuppoling the Line of Collimation to have 
continued unaltered from the Time when! firſt began 
to obſerve. ref ns 
I have already taken notice, in what manner this 
Phenomenon diſcover'd itſelf to me at the End of 
my firſt Year's Obſervations, viz. by a greater ap- 
parent Change of Declination in the Stars near the 
Equinoctial Colure, than could ariſe from a Pre- 
ceſſion of 50“ in a Year; the mean Quantity now 
uſually allowed by Aſtronomers. But there appear- 
ing at the ſame time, an Effect of a quite contrary 
Nature, in ſome Stars near the Solſtitial Colure, 
which ſcem'd to alter their Declination 4% than a 
Preceſſion of 530“ required; I was thereby con- 
vinced, that all the Phenomena, in the different 
Stars, could not be accounted for, merely by ſup- 
poſing, that I had aſſumed a wrong Quantity for the 
Preceſſion of the Equinoctial Points. 

At firſt, I had a Suſpicion, that ſome of theſe ſmall 
apparent Alterations in the Places of the Stars, might 
poſlibly be occaſioned by a Change, in the Materials, 
or in the Poſition of the Parts of my Sefor : But, 
upon conſidering how firmly the Arc, on which 
the Diviſions or Points are made, is faſtened to the 
Plate, wherein the Wire is fixed that lies in the 
Focus of the Object-Glaſs; I (aw no Reaſon to ap- 
prehend, that any Change could have happened in 
the Poſition of that Wire and thoſe Points. The 
Suſpenſion therefore of the Plummet being the moſt 
likely Cauſe, from whence I conceived any Uncer- 


K B taint y 
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tainty could ariſe; and the Wire of which had been 
broken three or four times in the firſt Year of my 
Obſeryations : I attempted to examine, whether Part 
of the 'foremention'd apparent Motions might not 
have been owing, to the different Plumb-lines that 
had been made uſe of. In order to determine this, 
I adjuſted a particular Point of the Arc to the Plumb- 
line, with all the Exactneſs I could; and then taking 
off the old Wire, I immediately hung on another, 
with which the ſame Spot was again compared. I 
repeated the Experiment three or four times, and 
thereby fully ſatisfied myſelf, that no ſenſible Error 
could ariſe from the Uſe of different Plumb-lines ; 
ſince the various Adjuſtments of the ſame Point 
agreed with each other, within leſs than half a 
Second. 

Having then, from ſuch Trials, ſufficient Reaſon 
to conclude, that theſe ſecond unexpected Devia- 
tions of the Stars, were not owing to any Imperfection 
of my Inſtrument; after I had ſettled the Laws of the 
Aberrations ariſing from the Motion of Light, c. 
I judged it proper to continue my Obſeryations of 
the ſame Stars; hoping that, by a regular and longer 
Series of them, carried on thro' ſeveral ſucceeding 
Years, I might, at length, be enabled to diſcover 
the real Cauſe of ſuch apparent Inconſiſtencies. 

As I reſided chiefly at Manſted, after my Sector 
was creed there in the Year 1727. till the Begin- 
ning of May 1732. when I removed from thence to 
Oxford : 1 had, during my Abode at Wanſted, fre- 
quent Opportunities of repeating my Obſeryations ; 
and thereby diſcovered fo many Particulars relating 

to 


L111 


to theſe Phenomena, that I began to gueſs what was 


the real Cauſe of them. 
It appeared from my Obſeryations, that, during 
this Interval of Time, ſome of the Stars near the 
. Solſtitial Colure, had changed their Declinations 9/! 
or 10” leſs, than a Preceſſion of 50'' would have pro- 
duced ; and, at the ſame time, that, others near the 
Equinoctial Colure, had altered theirs about the ſame 
Quantity more, than a like Preceſſion would have 
occaſioned: the North Pole of the Equator ſeeming 
to have approached the Stars, which come to the 
Meridian with the Sun, about the Vernal Equinox 
and the Winter Solſtice; and to have receded from 
thoſe, which cometo the Meridian with the. Sun,about 
the Autumnal Equinox and the Summer Solſtice. 
When I conſider d theſe Circumſtances, and the 
Situation of the Aſcending Node of the Moon's 
Orbit, at the time when I firſt began my Obſerva- 
tions; I ſuſpected, that the Moon's Action upon the 
Equatorial Parts of the Earth might produce theſc 
Effects: For, if the Preceſſion of the Equinox be, 
according to Sir Iſaac Neuton's Principles, cauſed 
by the Actions of the Sun and Moon upon thoſe 
Parts; the Plane of the Moon's Orbit being at one 
time, aboye ten Degrees more inclined to the Plane 
of the Equator, than at another; it was reaſonable 
to conclude, that the Part of the whole annual Pre- 
ceſſion, which ariſes from her Action, would in dif- 
ferent Years be varied in its Quantity ; whereas the 
Plane of the Ecliptic, wherein the Sun appears, 
keeping always nearly the ſame Inclination to the 
Equator ; that Part of the Prece ſſion, which is ow- 
ing to the Sun's Action, may be the ſame every 
„„ B 2 Vear: 
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Year: And from hence it would follow, that, altho' 
the mean annual Preceſlion, proceeding from the 
joint Actions of the Sun and Moon, were 500; yet 
the apparent annual Preceſſion might ſometimes ex- 
ceed, and ſometimes fall ſhort, of that mean Quan- 
tity, according to the various Situations of the Nodes 
of the Moon's Orbit. | | 

In the Year 1727. when my Inſtrument was firſt 
ſet up, the Moon's Aſcending Node was near the 
Beginning of Aries; and conſequently, her Orbit 
was as much inclined to the Equator, as it can at 
any time be; and then the apparent annual Preceſſion 
was found, by my firſt Year's Obſervations, to be 
greater than the mean: which proved, that the 
Stars near the Equinoctial Colure, whoſe Declina- 
tions are moſt of all affected by the Preceſſion, had 
changed theirs, above a tenth Part more than a Pre- 
ceſſion of 50'' would have cauſed. The ſucceeding 
Years Obſervations proved the ſame Thing; and 14 
in three or four Years time the Difference be- q 

came ſo conſiderable, as to leave no Room to ſuſ- I 

pe, that it was owing to any Imperfection, either Y 
"nr of the Inſtrument or Obſervations. * 
Th But ſome of the Stars, which I had obſerved, that 
ur were near the Solſtitial Colure, having appeared to 
4 move, during the ſame time, in a manner contrary 
ö to what they ought to have done, by an Increaſe in 
it the Preceſſion; and the Deviations in them being 
[| | as remarkable as in the others, I perceived that ſome- 
thing more, than a mere Change in the Quantity of 
the Preceſſion, would be requiſite to ſolve this Part 
of the Phenomenon. Upon comparing my Obſer- 
vations of Stars near the Solſtitial Colure, that were 


almoſt 
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almoſt oppoſite to each other in Right Aſcenſion, 
I found, that they were equally affected by this 
Cauſe; for whilſt , Draconis appeared to have 
moved Northward, the ſmall Star, which is the 
3 5th Camelopardali Hevel. in the Britiſh Catalogue, 
ſeem'd to have gone as much towards the South: 
which ſhew'd, that this apparent Motion, in both 
thoſe Stars, might proceed from a Nutation in the 
Earth's Axis; whereas the Compariſon of my Obſer- 
vations of the ſame Stars, formerly enabled me to 
draw a different Concluſion, with reſpect to the 
Cauſe of the annual Aberrations ariſing from the 
Motion of Light. For the apparent Alteration in 
Draconis, from that Cauſe, being as great again 
as in the other ſmall Star, proved, that that Phe- 
nomenon did not proceed from a Nutation of the 
Earth's Axis; as, on the contrary, this may. Upon 
making the like Compariſon between the Obſerva- 
tions of other Stars, that lie nearly oppoſite in Right 
Aſcenſion, whatever their Situations were with re- 
ſpe to the Cardinal Points of the Equator, it ap- 
peared, that their Change of Declination was nearly 
equal; but contrary ; and ſuch as a Nutation or Mo- 
tion of the Earth's Axis would effect. 

The Moon's Aſcending Node being got back to- 
wards the Beginning of Capricorn in the Year 1732. 
the Stars near the Equinoctial Colure appeared, about 
that time, to change their Declinations no more, 
than a Preceſſion of 50“ required; whilſt ſome of 
thoſe near the Solſtitial Colure altered theirs above 
2“ in a Year leſs, than they ought. Soon after, I 
perceived the annual Change of Declination of the 
former to be diminiſhed, ſo as to become /efs than 
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Wl zo“ of Preceſſion would cauſe ; and it continued to 


1 diminiſh till the Year 1736. when the Moon's; 
1 Aſcending Node was about the Beginning of Libra. 
1 and her Orbit had the leaſt Inclination to the Equa- 
tor. But by this time, ſome of the Stars near the 
Solſtitial Colure had altered their Declinations 18“ 
leſs, ſince the Year 1727. than they ought to have 
done from a Preceſlion of 50%. For Y Draconis, 
which in thoſe nine Years ſhould have gone about 
8“ more Southerly, was obſerved in 1736. to appear 
10“ more Northerly, than it did in the Year 1727. 
As this Appearance in y Draconis, indicated a Di- 
minution of the Inclination of the Earth's Axis to 
the Plane of the Ecliptic; and as ſeveral Aſtrono- 
mers have ſuppoſed that Inclination to diminiſh re- 
gularly ; if this Phenomenon depended upon ſuch a 
Cauſe, and amounted to 18“ in nine Years, the Obli- 
quity of the Ecliptic would, at that rate, alter a whole 
ir Minute in thirty Years; which is much faſter than any 
it Obſervations, before made, would allow. I had Reaſon 
1 therefore to think, that ſozze Part of this Motion 
| at the leaſt, if not the I hole, was owing to the 
0 Moon's Action upon the Equatorial Parts of the 
Earth; which I conceived, might cauſe a libratory 
Motion of the Earth's Axis: But as I was unable to 
judge, from only nine Years Obſervations, whether 
the Axis would entirely recover the ſame Poſition, 
[| |} that it had in the Year 1727. J found it neceſſary to 
continue my Obſervations thro''a whole Period of 
F the Moon's Nodes; at the End of which I had the 
1 Satisfaction to ſee, that the Stars returned into the 
ſame Poſitions again; as if there had been no Al- 


tcration at all in the Inclination of the Earth's Axis: 
| which 


3 
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which fully convinced me, that I had gueſſed rightly 


as to the Cauſe of the Phenomena. This Circum- 
france proves likewiſe, that if there be a gradual 
Diminution of the Obliquity of the Ecliptic; it 
does not ariſe only from an Alteration in the Po- 
ſition of the Earth's Axis, but rather from ſome 
Change in the Plane of the Ecliptic itſelf : becauſe 
the Stars, at the End of the Period of the Moon's 
Nodes, appeared in the fame Places, with reſpect 
to the Equator, as. they ought to have done, if the 
Earth's Axis had retained the ſame Inclination to an 
invariable Plane. „„ 5 
During the Courſe of my Obſervations, our in- 
genious Secretary of the Royal Society, Mr. John 
Machin, being employed in conſidering the Theory 
of Gravity; and its Conſequences, with regard to 
the Celeſtial Motions; I acquainted him with the 
Phenomena that 1 had obſerved: and at the ſame 
time mentioned, what I ſuſpected to be the Cauſe 
of them. He ſoon after ſent me a Table, contain- 
ing the Quantity of the annual Preceſſion in the 
various Poſitions of the Moon's Nodes, as alſo the 
correſponding Nutations of the Earth's Axis; which 
was computed upon the Suppaſition, that the mean 
annual Preceſſion is 5o'', and that the Whole is 
governed by the Pole of the Moon's Orbit only : 
and therefore he imagined, that the Numbers in the 
Table would be too large; as in Fact they were 
found to be. But it appeared, that the Changes 
which I had obſerved, both in the annual Preceſ- 
lion and Nutation, kept the ſame Law, as to in- 
creaſing and decreaſing, with the Numbers of his 
Table. Thoſe were calculated upon the Suppoſition, 


that 
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that the Pole of the Equator, during a Period of the 
Moon's Nodes, moved round in the Periphery of a 
little Circle, whoſe Center was 23*® 29/ diſtant from 
the Pole of the Ecliptic; having itſelf alſo an angular 
Motion of 50“ in a Year, about the ſame Pole: 
The North Pole of the Equator was conceived 
to be in that Part of the ſmall Circle, which is 
fartheſt from the North Pole of the Ecliptic, at the 
Time when the Moon's Aſcending Node is in the 
Beginning of Aries: and in the oppoſite Point of it, 
when the ſame Node is in Libra. 
Such a Hypotheſis will account for an Accele- 
ration and Retardation of the annual Preceſſion; as 
alſo for a Nutation of the Earth's Axis: And if the 
Diameter of the little Circle be ſuppoſed equal to 
18”; which is the whole Quantity of the Nuta- 
tion, as collected from my Obſervations of J Dra- 
conis : then all the Phenomena in the ſeveral Stars 


which I obſerved, will be very nearly ſolved by it. 
Let Prepreſent the 


mean Place of the 
Pole of the Equator, 
about which Point, 
as a Center, ſuppoſe 
the true Pole to 
move in the Circle 
ABCD, whoſc Dia- 
meter is 18”. Let E 
be the Pole of the 
Ecliptic, and E P 
be equal tothe mean 
Diſtance between 
the Poles of tne 
the Equator and Ecliptic; and ſuppoſe the true 

| Pole 


TY 


it was, when the Moon's Aſcending Node was in 
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Pole: of the Equator to be at A, when the Moon's 
Aſcending Node is in the Beginning of Aries; and 
at B, when the Node gets back to Capricers ; and 


at C, when the ſame Node is in Libra: at which 


time the North Pole of the Equator being nearer. 
the North Pole of the Ecliptic, by the whole Di- 


ameter of the little Circle AC equal to 18” ; the Obli- 
quity of the Ecliptic will then be ſo much /e/s than 


Hries. The Point P is ſuppoſed to move round 
E, with an equal retrograde Motion, anſwerable 
to the mean Preceſſion ariſing from the joint 
Actions of the Sun and Moon: while the true Pole 
of the Equator moves round 7, in the Circumfe- 
rence ABCD, with a retrograde Motion likewiſe, 
in a Period of the Moon's Nodes, or of cighteen Years, 
and ſeven Months. By this means, when the Moon's 
Aſcending Node is in Arzes, and the true Pole of 
the Equator at A, is moving from A towards B: ir 
will approach the Stars, that come to the Meridian 


with the Sun about the Vernal Equinox ; and recede 


from thoſe that come with the Sun near the Autumnal 
Equinox, faſter than the nean Pole P does. So 
that, while the Moon's Node goes back from Aries 
to Capricorn, the apparent Preceſſion will ſeem to 
much greater than the mean; as to cauſe the Stars, 
that lie in the Equinoctial Colure, to have altered 
their Declinarion 9“, in about four Ycars and eight 
Months, mare than the mean Preceſſion would do: 
and in the ſame time, the North Pole of the Equa- 


tor will leem toqhave approached the Stars, that come. 
to the Meridian with the Sun at our Winter Sol- 
ſtice, about 9“ and to have treceded as much trom 
thoſe, that come wich the Sun at the Summer Solſticc. 
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that the Pole of the Equator, during a Period of the. 
J) Moon's Nodes, moved round in the Periphery of a 
1 little Circle, whoſe Center was 230 297 diſtant from 
1 the Pole of the Ecliptic; having itſelf alſo an angular 
Motion of 50“ in a Year, about the ſame Pole: 
The North Pole of the Equator was conceived 
to be in hat Part of the ſmall Circle, which is 
fartheſt from the North Pole of the Ecliptic, at the 
Time when the Moon's Aſcending Node is in the 
Beginning of Aries: and in the oppoſite Point of it, 
when the ſame Node is in Libra. 
Such a Hypotheſis will account for an Accele- 
ration and Retardation of the annual Preceſſion; as 
alſo for a Nutation of the Earth's Axis: And if the 
Diameter of the little Circle be ſuppoſed equal to 
18”; which is the whole Quantity of the Nuta- 
| tion, as collected from my Obſervations of Y Dra- 
HOVE conis : then all the Phenomena in the ſeveral Stars 


which I obſerved, will be very nearly ſolved by it. 
Let Prepreſent the 


"LN mean Place of the 
Pole of the Equator, 

% about which Point, 
as a Center, ſuppoſe 
the true Pole to 
move in the Circle 
ABCD, whoſc Dia- 
meter is 18”. Let E 
be the Pole of the 
Ecliptic, and E 
be equal tothe mean 
Diſtance between 
the Poles of tne 
the Equator and Ecliptic; and ſuppoſe the true 
Pole 
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Pole: of the Equator to be at 4, when the Moon's 
Aſcending Node is in the Beginning of Aries; and 
at B, when the Node gets back to Capricers ; and 
at C, when the ſame Node is in Libra: at which 
time the North Pole of the Equator being nearer 
the North Pole of the Ecliptic, by the whole Di- 
ameter of the little Circle AC equal to 18” ; the Obli- 
quity of the Ecliptic will then be ſo much e than 
it was, when the Moon's Aſcending Node was in 
Aries. The Point P is ſuppoſed to move round 
E, with an equal retrograde Motion, anſwerable 
to the mean Preceſſion ariſing from the joint 
Actions of the Sun and Moon: while the true Pole 
of the Equator moves round P, in the Circumfe- 
rence ABCD, with a retrograde Motion likewiſe, 
in a Period of the Moon's Nodes, or of cighteen Years, 
and ſeven Months. By this means, when the Moon's 
Aſcending Node is in Aries, and the true Pole of 
the Equator at A, is moving from A towards B: it 
will approach the Stars, that come to the Meridian 
with the Sun about the Vernal Equinox; and recede 
from thoſe rhat come with the Sun near the Autumnal 
Equinox, faſter than the mean Pole P does. So 
that, While the Moon's Node goes back from Aries 
to Capricorn, the apparent Preceſſion will ſeem to 
much greater than the mean; as to cauſe the Stars, 
that lie in the Equinoctial Colute, to have altered 
their Declinarion 9, in about four Ycars and eight 
Months, mare than the mean Preceſſion would do: 
and in the-ſame time, the North Pole of the Equa- 
tor will{cem'ro-have approached the Stars, that come. 
to the 'Meridian with the Sun at our Winter Sol- 
tice, about 9"; and to have_receded as much from 
thoſe, that come with the Sun at the Summer-Soiltice. 
: C ++: +16, 000 
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Thus the Phenomena before recited are in ger 
neral conformable to this * "n to "OS 
more particular; let 
F be the Place of a 
Star, PS the Circle 
of Declination paſſ- 
ing thro it, repre- 
ſenting its Diſtance 
from the mean Pole, 
and PS its mean 
Right Aſcenſion. 
Then if O and R be 
the Points, where 
the Circle of De- 


Us clination cuts the 
1/4 little Circle ABCD ; the true Pole will be neareſt that 


; Star at O, and fartheſt from it at R; the whole Dif- 
1 ference amounting to 18", or to the Diameter of the 
188! little Circle. As the true Pole of the Equator is 
Wh! | ſuppoſed to be at A, when the Moon's Aſcending 
1 Node is in Aries; and at B, when that Node gets 
Tre: back to Capricorn; and the angular Motion of the 
| true Pole about P, is likewiſe ſuppoſed equal to that of 
i the. Moon's Node about E, or the Pole of the Eclip- 
an tic: ſince, in theſe Caſes, the true Pole of the Equa- 
1 tor is 90 Degrees before the Moon's Aſccnding Node, 
1 it muſt be ſo in all others. 
When the true Pole is at A, it will be at the 
ſame Diſtance from the Stars that lie in the Equincctial 
Colure, as the mean Pole P is; for 1 neglect at 
preſent the Cafe of ſuch Stars as are very near the 
Pole of the Equator; and as the true Pole recedes 


back from A towards B, it will approach the Stars, 
that lie in that Part of the Colure repreſented by 


Pr; and recede from thoſe, that lie in P; not 
| indeed 
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indeed with an equab/e Motion; but in the Ratzo 
of the Sine of the Diſtance of the Moon's Node 
from the Beginning of Arjes. ' For if the Node be 
ſuppoſed to have gone backwards from Aries 30%, 
or to the Beginning of Pzſces; the Point, which 
repreſents the Place of the true Pole, will in the 
mean time, have moved in the little Circle, thro 
an Arc, as AO, of 305 likewiſe : and would there- 
fore in Effect have approached the Stars that lie in 
the Equinoctial Colure TY, and have receded from 
hoſe that lie in P=, 4"; which is the Sine of 
* to the Radius AP. For if a Perpendicular 
fall from O upon P A, it may be conceived as 
Patt of a great Circle, paſſing thro' the true Pole 
and any Star lying in the Equinoctial Colure. 
Now the fame Proportion, that holds in theſe Stars, 
will obtain likewiſe in all others; and from hence 
we may collect a general Rule, for finding how 
much nearer or farther, any particular Star is, to or 
from, the mean Pole, in any given Poſition of the 
Moon's Node. 

For, if from the Right Aſcenſun of the Star, we 
ſubſtract the Diſlance of the Moon's Aſtenamg Node 
from Aries; then the Radius will be to the Sine of the 
Remainder, as 9", is to the Number of Seconds, that 
the Star is nearer to, or farther from the True, 
than the Mean Pole. When that Remainder is /e/s 
than 180%, the Star is nearer to the True, than to 
the Mcan Pole ; and the contrary, when it is greater 
than 180. 

This Motion of the true Pole, about the mean at 
P, will alſo produce a Change in the Right Aſcen- 
ſions of the Stars, and in the Places of the Equinoc- 
tial Points; as well as in the Obliquity of the Eclip- 
C3 tic: 
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tic: and the Quantity of the Equations, in either 
of theſe Cafes, may be eafily computed for any given 
Poſition of the Moon's Nodes. But as it may be 
needleſs, to dwell longer on the Explication of the 
Hypotheſis ; I ſhall now procced to ſhew its Corrc- 
fpondency with the Phenomena, relating to the Al- 
terations of the Polar Diſtances of ſome of the Stars 
which I have obſerved: by laying before your Lord- 
ſhip the Obſervations themſelves, together with the 
Computations that are neceflary ; in order to form a 
right judgment about the Caufe of theſe Appearances. 

I have endeavoured to find the exact Quantity of 
the mean Preceſſion of the EquinoQtial Points, b 
comparing my own Obſervations made at Green 
wich, with thoſe of Tycho Brabe and others, which 
I judged to be moſt proper for that Purpoſe. But as 
many of the Stars, which I compared, gave a dif- 
ferent Quantity; I ſhall aſſume the mean Reſult; 
which gives a Preceſſion of one Degree in feyenty- 
one Years and an half: this agreeing very well like- 
wiſe with my Obſervations that were taken at Man- 
fled. The Numbers in the following Tables, which 
expreſs the Change of Declination in each Star, are 
computed upon the Suppoſition, that the mean Ob- 
kquity of the Ecliptic was 23*. 28“. 30% and that 
it continued the ſame, during the whole Courſe of 
my "Obſervations. And as the Moon's Afcending 
Node was in the Beginning of Aries about the 27th 
Day of March 1727, I have reduced the Place of 
each Star to fhat Time; by allowing the proper 
Change of Declination from that Day, to the Da 
of each reſpective Obſervation. 5 

It being alſo neceſſary to make an Allowance for 
the Aberrations of Light; I have again examined 


my 
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my Obſervations, that were moſt proper to deter- 
mine the Tranſverſe Axis of the Ellipſis, which each 
Star ſeems to deſcribes and have found it to be 
neareſt to 40''; which Number I therefore make 
uſe of in the following Computations. 

The Diviſions or Points upon the Limb of my 
Sector are placed five Minutes of a Degree from each 
other; and are numbered ſo, as to ſhew the Polar 
Diſtances nearly; the rue Polar Diſtance exceeding 
that, which is ſhewn by the Inſtrument, about 1'. 35”, 
When l firſt began to obſerve, I generally made uſe 
of that Point on the Limb, which was neareſt to 
the Star's Polar Diſtance, without regarding whether 
it was more Northerly, or more Southerly than the 
Star: but as it ſometimes happened, that the Ori- 
ginal Point, with which J at firſt compared the Star, 
became, in Proceſs of Time, pretty remote from it; 
I afterwards brought the Plummet to another Point, 
that was nearer to it; and carcfully examined, what 
Number of Revolutions of the Screw of the Micro- 
meter c. correſponded to the Diftance between 
the different Points, that I had made uſe of: by 
which means I was able to reduce all the Obſervations 

of rhe ſame Star to the ſame Point, without ſuppoſing 
the ſeveral Divifions to be accurately 5* aſunder. 

I have expreſſed the Diſtance of each Star from, 
the Point of the Arc, with which it was compared, 
in Seconds of a Degree and tenth Parts of a Second, 
exactly as it was collected from the Obfcryations ; 
altho* I am ſenſible, that the Obſervations them- 
felves are liable to an Error. of more than a whole 
Second; becauſe I meet with ſome, that have been 
made within two or three Days of each other, that 
differ 2”, even when they are not marked as de- 

fective in any reſpect. It 


* 
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It would be too tedious, to ſet down the whole 
Number of the Obſervations that I have made; and 
therefore I ſhall give only enough of them, to ſhew 
their Correſpondency with the 'forementioned Hy- 
potheſis in the ſeveral Years, wherein any were 
made of the Stars here recited. When ſeveral Ob- 
ſervations have been taken of the-ſame Star, within 
a few Days of each other; I have cither ſet down 
the mean Reſult, or that Obſervation which beſt 
agreed with it. I have likewiſe commonly choſen 
thoſe, that were made near the ſame Seaſon of the 
Year, in ſuch Stars as gave me the Opportunity of 
making that Choice; particularly in 1 Draconis, 
which was generally obſerved about the End of 
Auguſt or the Beginning of September; That being 
the uſual Time, when I went to Wanſted on pur- 
poſe to obſerve both zhat, and alſo ſome of the 
Stars in the great Bear. But the Weather proving 
cloudy at that Seaſon in the Year 1744, prevented. 
my making a ſingle Obſervation, either of 1 Dra- 
conis, ot any other Star, while I was there; which 
is the Cauſe of one Vacancy in a Series of 20 ſuc- 
ceeding Years, wherein that particular Star had been 
obſerved. Such Stars, as were cither not viſible in 
the Day-time, towards the Beginning of September, 
or came at ſuch Hours of the Night, as would have 
incommoded the Family of the Houſe wherein the 
Inſtrument is fixed, were but ſeldom obſerved, after 
I went to reſide at Oxford: which is the Reaſon, 
why the Series of Obſervations of thoſe is ſo imperfect, 
as ſometimes to leave a Chaſm for ſcveral Years toge- 
ther. But notwithſtanding this, I doubt not, but 
upon the whole they will be found ſufficient, to 
ſatisfy 
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ſatisfie your Lordſhip of the general Correſpondency 
between the Hypotheſis and the Phenomena, in the 
ſeveral Stars; howcver different their Situations are, 
with reſpect to the Cardinal Points of the Equator. 

As I made more Obſervations of „ Draconis 
than of any other Star; and it being likewiſe very 
near the Zenith of Manſted; I will begin with the 
Recital of ſome of them. The Point upon the 
Limb, with which this Star was compared, was 
38. 25' from the North Pole of the Equator, ac- 
cording to the Numbers of the Arc of my Sector. 
The firſt Column, in the following Table, ſhews 
the Year and the Day of the Month, when the Obſer- 
vations were made; the next gives the Number of 
Seconds, that the Star was found to be South of 
38. 25“: the third contains the Alterations of the 
Polar Diſtance, which the mean Preceſſion, at the 
rate of one Degree in 71. Years, would cauſe in 
this Star, from the 27th Day of March 1727, to 
the Day on which the Obſervation was taken: the 
fourth ſhews the Aberrations of Light: the fifth, 
the Equations ariſing from the forementioned Hy- 
potheſis: and the ſixth gives the nean Diſtance of 
the Star from the Point with which it was compared, 
found, by collecting the ſeveral Numbers, according 
to their Signs, in the 3d, 4th, and 5th Columns, 

and applying them to the Obſerved Diſtances con- 
tain'd in the Second. 

If the Obſervations had been perfectly exact, and 
the ſeveral Equatrons of their due Quantity; then all 
the Numbers in the laſt Column would have been 
equal; but ſince they differ a little from one another; 


if the nean of All be taken, and and the Extremes are 
1 compared 
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pared with it, we ſhall find no greater Difference, 
than what may be ſuppoſed to ariſe from the Uncer. 


tainty of the Obſervations themſelves; it no where 


amounting to more than 1”z. The Hypotheſis there- 
fore ſeems, in this Star, to agree extremely well with 
the Obſervations here ſet down; but as I had made 
above zoo of it; I took the Trouble of comparing 
each of them with the Hypotheſis: and altho' it might 
have been expected, that, in ſo large a Number, 
ſome great Errors would have occurred ; yet there 
are very few, vis. only eleven, that differ from 
the mean of theſe ſo much as 2”; and not one that 
differs ſo much as 3”. This ſurpriſing Agreement, 
therefore, in ſo long a Series of Obſervations, taken 
in all the various Seaſons of the Year, as well as in 
the different Poſitions of the Moon's Nodes, ſeems to 
be a ſufficient Proof of the Truth, both of this Hypo- 
theſis, and alſo of that which 1 formerly 9 
relating to the Aberrations of Light; ſince the Polar 
Diſtance in this Star may differ, in certain Circum- 
ſtances, almoſt a Minute, vg. 56, if the Cor- 
rections reſulting from both theſe Hypotheſes are 


neglected ; whereas, when thoſe Equations are 


rightly applied, the mean Place of the Star comes 
out the ſame, as nearly, as can be reaſonably ex- 
pected. 


Draconis 


| Draconis 


— — 


September 
1730 September 


1732 September 


8 
8 
1731 September 
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GG. 
38. 25 


4 


South " Preceſ- | Aberra- Nuta- 


1727 September 3 70.5 
1728 March 1d}108.7 

September 6 70.2 
1729 March 6108.3 |—- 


Mean 
ſion. tion. tion. Diſt. 
| 
77 77 r 
0.4 19.2 — 89 | 80.4 
0.8 [- 190 |— 86 80.3 


69 4 
68.0 


66.0 


——— ¾—ʃꝓ 


INLET 


ep 64.3 — 1 - 2.0 81.0 
1733 Augult 29 60.8 5.4 [+ 19.0 A 4.8 2 
1734 Auguſt 11 62.3 wo + + 16.9 H- 7 Þ 4 
1735 September 100 60.0 ſ— 7.1 |-4- 19.3 7.9 80.1 
[1736 September 59-3 {— 80 [+ 19.3 U- 90 | 79.6 
1737 September 6 60.8 (— 8.8 [+ 19.3 + 85 | 79.8 
1738 September 13j 62.0 po 9.6 |+ 19.3 + 7.6 | 78.7 
1739 September 2 66.6 — 105 [+ 192 (+ 47 | 80.0 
1740 September 5 70.8 — 11.3 U 19.3 {+ 1.9 | 80.7 
1741 September 2l 75.4 |— 12.1 UL 192 |— 11 | 81.4 
1742 September 5| 76.7 — 129 |+ 19.3 - 40 1 
1743 September 2| 81.6 |— 13.7 [+ 191 a 6.4 99 6 
1745 September 23] 86.3 — 15.4 | 19.2 — 8.9 81.2 
1746 September 17 86.5 — 16.2 — 19.2 — 8.7 80.8 
1747 September 21 86.1 I— 17.0 [ 19.2 — 7.6 | 80.7 


I made about 250 Obſervations of g Draconis; 
which 1 find correſpond as well with the Hypothe- 
ſis, as thoſe of ; but ſince the Poſitions of both theſe 
Stars, in reſpect to the Solſtitial Colure, differ but 
little from cach other; it will be needleſs to ſet 
down the Obſervations of 8. I ſhall therefore pro- 
ceed to lay before your Lordſhip, ſome Obſervations 
of a ſmall Star, that is almoſt oppoſite to J Draco- 
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canis in Right Aſcenſion, being the 3 5th Camelo- 
pardali Hevel. in the Britiſb Catalogue. Mr. Flam- 
ſeed, indeed, has not given the Right Aſcenſion of 
this Star; but that being neceſſary to be known, 
in order to compute the Change of its Declination 
ariſing from the Preceſſion of the Equinox; I com- 
pared the Time of its Tranſit over the Meridian, 
with that of ſome other Stars near the ſame Pa- 
rallel; whereby I found, that its Right Aſcenſion 
was 8 59. 54. T at the Beginning of the Year 1737. 
This ſmall Star was compared with the ſame 
Point of the Limb of my Sector, as „ Draconis; and 
the ſecond Column, in the following Table, ſhews 
how many Seconds it was found to be South of that 
Point, at the time of each reſpective Obſervation. 
The other Columns contain, as in the foregoing 
Table, the Equations that are neceflary to find, what 
its mean Diſtance from the ſame Point would have 
been on the 27th Day of March 1727, which is 
exhibited in the laſt Column. The whole Number 
of my Obſcryations of this Star did not much ex- 
cced forty ; the greateſt Part of which were made 
before the Year 1730; in ſome of the following 
Years none wete taken; and only a ſingle one in 
any other, except in 1739. However, their Corre- 
{pondency ſeems ſufficient to evince the Truth of 
the Hypotheſis : for if the Mean of theſe, contain'd 
{eh in the Table, be taken, not one, among the reſt of 
tf. the Obſeryations, will differ from it more than 2”. 


35th 
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[South of Precel- | Aberra- | Mean 
* 4. o / | ſion. tion. Nutation. Di. | 
Hevelli. 38. 25 South | 
= 77 | 77 3 . 
1727 October 20 73.6 0.9 — 67 [+ 8 6. 
1728 January 12 60.8 * 1.2 E 6.1 of 3.3 * 
March 1 57.8 1.4 | 9.4 1 
September 261 75.2 2:3 L- 8.8 6.1.19 
729 February 26 56.4 | 2.8 +94 | 76 | 76-2 
1730 March T 17-5 | 44 | $4 5.4 | 77.0 
1731 February 5 59.1 5.6 8.5 3.0 | 76.2 
1733 January 31 641 | 8.7 8.2 j— 2.9. | 58.1 
1738 December 3o| 61.8 J 17.2 4-3 6.5 
1739 February 56.9 17.3 85 6.3 
1740 January 20| 56.0 18.6 7.0 4.0 6 
1747 February 27 32.3 285 | 9-4 H- 8.4 I 78.6 


The Obſervations of the foregoing Stars are the 
moſt proper, to prove the Change of the Inclination 
of the Earth's Axis to the Plane of the Ecliptic ; 
thoſe, which follow, will ſhew in what manner the 
Stars, that lie near the Equinoctial Colure, are af- 
fected, as well as others, that are differently ſituated, 
with reſpect to the Cardinal Points of the Equator. 
Some of theſe Stars are indeed more remote from 
the Zenith, than I would have choſen, if there had 
been others, of equal Luſtre, in more proper Po- 
ſitions; becauſe Experience has long ſince taught 
me, that the Obſetvations of ſuch Stars, as lie near 
the Zenith, do generally agree beſt wih one ano— 
ther, and are therefore the fitteſt to prove the 
Truth of any Hypotheſis. 1 ſhall begin with thoſe 
near the Vernal Equinox. « Caſſioteæ was com- 
pared with the Point ma ked 34. 55“; and at firſt 


WAS 
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[ 30 ] 
was found to be more Southerly, but afterwards 
became more Northerly than that Point, as in the 
following Table: the laſt Column of which ſhews 
its mean Diſtance South of that Point on the 27th 
of March 1727. The Obſervation of the 23d Day 
of December, in the Year 1738, differs 3“ from 
the mean of the others; as does allo another, that 
was taken five Days after this ; neither of which be- 
ing marked as uncertain, I judged it proper to inſert 
one of them; altho' they give the mean Place of the 
Star near 2 Seconds more Northerly than any other, 
in a Serics of above 100; all of which correſpond, 
with the mean of theſe here recited, within leſs than 
2/'; excepting to, that give the Stars mean Di- 
ſtance almoſt 3'7 more Southerly; but theſe laſt 
mentioned are marked as dubious; and indeed they 
appear to have been bad, by comparing them with 
ſeveral others, that were made near the ſame time, 
from which they differ almoſt 2“. 
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PEE, Isouh off Precel- ADE: ra- Nuta- 
cx Caſſiopeæ. 1 | ſion. tion. tion. 
— A 3+ 3 apr 77 | OE" " [df 
1727 September 9 55 0 * 9.0 * 2.2 | 24 
1728 —_— 17 30.8 31 wa 2 72 
1729 June 35.7 3 N 
December 3 N. 4 53-5 \+ 165 | 77 
1730 June 110 S. 13.8 64.0 |— 10.2 | 8.4 
December 9 N. 30.8 73.8 + 16.3 8.8 
1732 January 8' N. 49.2 95-4 12.9 8.9 
1733 Januwry 21 648] 116.0 L 100] 79 
{1734 june 1 028 1] 143.8 = 20.1 50 
December 11 105 4 153.7 + 16.2 | 37 
738 December 23] 1763 | 234.0 [++ 152 — 7.2 
[740 June 2 1691] 262.8 |— 16.5 — 8.9 
| ©747 F-bruary 27 332.3 | 397.2 U 02 + 4.7 


ſince the 22d Day of 


314 


Altho' I have taken no Obfervation of + Perſe; 
January 1740; yet, as this 


Star is very near the Zenith, and a ſufficient Num- 
ber were made about the Times when the Equation, 
reſulting from the Hypotheſis, was at its Maximum; 
I judged it proper to inſert ſome of them in the 
next Table; the laſt Column of which ſhews, how 
much the Star's mean Diſtance was South of 389. 
20/. on the 27th Day of March 1727. Among 
near 60 Obſervations I meet with two only, that 
differ from the mean of theſe ſo much as 2//; and 
thoſe differ almoſt as much from the mean of others, 
that were taken near the ſame time: ſo that the 
Hypotheſis ſeems to correſpond, in genera], with the 
Obſervations of this Star as well, as with cither of 


the foregoing. 
South ot j Precet- | Aberra- | Nuta- Mean | 
x Perſe. 3 ſion. | ration. | tion. | Diſt. | 
i 28. 20 South. 
oat —— 7 | 77 | ””— — ——]| 
1727 September 16 60.1 + 7.4 |- 3.2 + 6.7 [751.0 | 
December 29 39.7 11.9 UH 12.9 7.2 [71.7 
1728 December 21] 22.5 27.2 12.8 8.7 [71.2 
[729 December 28. 9.2 | 42.0 11.5 [90 71.7 
1731 January IN. 8.2 59.0 12.8| 8.3]71.9 
732 January 8 22.0 74.8 12.7 6.7 [72.2 
[733 January 21 34.6 91-0 11.7 443 172 4 
738 December 23] 117.0 183.4 12.8 — 9.0 [70.2 | 
1740 January 221 132.5 200.2 11.7 8.6 [70.8 | 


After the laſt recited Obſeryations, it may per- 
haps ſeem needleſs to add thoſe of « Perſei, which 
is farther from the Zenith; but however, as this 
Star lies very nearly at an equal Diſtance from the 
Equinoctial 
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Equinoctial and Solſtitial Colures, and the Series of 
Obſervations of it is ſomewhat more complete, than 


that of + Perſei; I ſhall inſert one at leaſt, for each 
Year whercin it has been obſerved ; whereby it may 


| appear, that the Hypotheſis ſolves the Phenomena 


of Stars in this Situation, as exactly as in others : 
for if a mean be taken of the Numbers in the laſt 
Column of the following Table, which expreſſes the 
mean Diſtance of the Star South of 41“. 5*. on 


March 27th 1727, it will agree within two Seconds, 


with every one of 80 Obſeryations, that have been 
made of this Star. 


2 Per ſei 


1727 December 29 
1728 April 7 


July 5 
December 13 


729 December 3 
1731 January 2 
[732 Jinuary 8 


1738 December 24 
1740 January 21 


1734 July 118. 


1747 February 27 


"TSouth of | Precel(- | Aberra- |Nutation | Mean 
0 '} fion. | ration. Diſt. 
8 2 South. 

7 {1 77 77 * 
7941+ 105 FF 214.372. 9-00003 
„ 
94. 17.7 {— II. .5 [109.4 
657 23.8 |+ 10.6 | 8.8 Jro8s.9 | 
53-4 372 | 9-7 8.9 frog 2 | 
33 6 2 118 7-8 [10.1 
268] 66.2 ＋ 11.4 + 59 re, 

8. 213 101 0 — 11.4 — 1.1 109.8 

N. 50.3 162.6 U 11.2 | 90 flos. 5 
71 I77 4 109 — 82 los 3 

82.7 2274 6 6 ＋ 8.5 Jtos.o | 


Having already given Examples of Stars, lying near 
both the Solſtices and the Yernal Equinox; | ſhall 
now add the Obſervations of one, that is not far 
rom the Autumnal Equinox, viz. » Urſe Majoris 
the brighteſt Star in that Part of the Heavens, which 
approaches the Zenith of Vanſted within a Degree; 


and 


1 
and which, by reaſon of its Luſtre and Poſition, 


gave me the Opportunity of making my Series of 
Obſetvations of It, more complete than of many 


others. This Star was compared with the Point 
marked 399. 1. and was South of it as in the fol- 
lowing Table; wherein your Lordſhip will fee, that 
the Obſervations of the Years 1740 and 174.1 give 
the Polar Diſtances 3“ greater, than the mean of the 
other Years. Had there been only a ſingle Obſer- 
vation taken in either of thoſe Years, Part of this 
apparent Difference might have been ſuppoſed to 
ariſe from their Uncertainty; but as there were 8 
Obſervations taken within a Week, either before 
or after the 3d Day of Fane 1740, which agree 
well with each other; and three were made within 
20 Days in September 1741, which likewiſe corre- 
ſponded with each other; I am inclined to think, 
that the foremention'd Differences mult be owing 
to ſomething elſe, beſides the Error of the Obſer- 
yations. This Phenomenon therefore may deſerve 
the Confideration of thoſe Gentlemen, who have 

employed their Time in making Computations re- 

lating to the Quantity of the Effects, which the 

Power of Gravity may, on various Occaſions, pro- 

duce. For I ſuſpect, that the Poſition of the Moon's 

Apogee, as well as of her Nodes, has ſome Relation 

to the apparent Motions of the Stars that I am now 

ſpcaking of. 

My Series of Obſervations of ſeveral Stars el 
of late Years, with fo many and long [oterruptions 3 
that I cannot pretend to determine this Point; but 
probably the Differences before taken notice of in 
the Obſervations of « Caf rope, and ſome others 

E 


that 
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that 1 have found likewiſe among the Obſervations 


of other Stars, that are not here recited, may be 
owing to ſuch a Cauſe; which, altho it ſhould not 
have any large Share of Influence, may yet, in cer- 
tain Circumſtances, diſcover a Defect in a Hypothe- 


ſis, that pays no Regard at all to /z. But whether 


theſe Differences do ariſe from the Cauſe alteady 
hinted at; or whether they proceed from any De- 


fect of the Hypotheſis itſelf in any other reſpect ; it 


will not be very material in point of Practice; ſince 
that Hypotheſis, as it was before laid down, appears 
to be ſufficient to ſolve all the Phenomena, to as 
great a Degree of Exactneſs, as we can in general 
hepe or expect to make Obſervations. For if I take 
the mean of all the Numbers in the laſt Column of 
the following Table for » Urſ# Majoris, and com- 
Pare it with any one of 164 Obſeryations that were 
taken of it, the Difference will not exceed three 


Seconds. 


| Joucth ot Precei- . 1 utation | Mean 
„ Urſe Majoris 83 ſion. tion. Diſt. 


3 39. 15 by X Sourh. 
Fe | 77 — 7 SOR ©, 
[727 October 17 153.3 |— 10.2 1.0 ſ|—52 1389 | 
* "Mis 120725 15 2 La 17.6 | 58 137-8 | 
7150.8 23.9 17.8 6.9 [137.8 
"oy October 1170.6 282 + 2.6 | 7.3 [137.7 
729 January 16ſf 96.6 33.1 |— 17.8 .8 [1379 
July 21 170. 42.4 + 17.8 | 4 137. | 
1730 July 191189. 60.6 [+ 17.8 9.0 [137. 
1734 September 12Þ218.2 | 81.9 ＋ 9.4 8.4 [137-2 | 
732 January aceh25o.7 | 87.7 - 17.7 | 3% 137.3 | 
April 1:238.7 92.3 — 0.8 7.7 [137.9 
1734 July 10255. 133.3 So 17.6 ſ— 2:3 1137-7 | 


a Urſe 


| 
| 
| 
: 
: 


kw, os 
— 
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„ Bouth of Preceſ- Aberra- | Nucationl| Mean 
1 Urſe Majoriſ - | fon. | tion. Diſt. 
| 39. 15 SS South. 
H 1 by 77 mi ns 
1735 September 19 80.8 | 1546 + 11 1.2 [133.8 
736 September 8 8 * 2 * 4.1 * 
1737 July 31303. o 187.8 17.2 6.1 1138.5 
738 June 29319. o 205.8 16.8 79 [137.9 
1739 April 25134%.0 | 2208 "Io WT 
740 June 33360. 3 241.1 12.8 8.9 [140.9 
741 September 230390. 9 265.0 7.9 7.4 141-2 
[745 September 337.1 12. 3.3 138.7 
[746 September 20492. o 356.2 8. 5.9 5387 
1747 September TIL 28 139.1 


Point P, in an Ellipſis, inſtead of a Circle. 


You may perceive, my Lord, by inſpecting the 
Tables which contain the Obſervations of @ Caſſio- 
pee and » Urſe Majoris; that the greateſt Differences 
that occur therein may be diminiſhed, by ſuppoſing 
the true Pole of the Equator to move round the 


For if 


the tranſverſe Axis, lying in the Direction AC, be 
18“, and the Conjugate, as DB, be about 16"; the 
Equations, reſulting from fuch an Hypotheſis, will 


make the Numbers in the laſt Columns agree with 


cach other, nearer than as they now ſtand. But 
ſince this would not entirely remove the Inequa- 
lities, in all the Poſitions of the Moon's Nodes; I 
ſhall rcfer the more accurate Determination of the 
Locus of the true Pole to Theory; and at preſent 
only give the Equations for the Preceſſion of the 
Equinoctial Points, and the Obliquity of the Eclip- 
tic, as alſo the rcal Quantity of the annual Preceſ- 
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ſion, to every 5th Degree of the Place of the Moon's 


Afccnding Node, in the following Tables; juſt as 


they 


18 1 
they reſult from the Hypotheſis, as at firſt laid down? 


it appearing, from what has already been remark'd, 


that theſe will be ſufficiently exact for Practice in all 
Caſes. , 


——@C_@l©l_— 

The Equation of I he Equation ot the - 

the Equinoct. Points | Obliqu:ty of the 
Ecliptick. 


T F 


| 
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The Annual Preceſſion of the 
Equinoctial Points. 


1 IV 
HH 977M I 


542 | 50.3 | 46.5 


53-6 | 49-7 | 46.0 
530 | 490 [455 
$3.1 44.1452 
51.7 | 47-7 | 445 
51.0 | 47.1 | 44-1 
50.3 | 46.5 | 43-7 
IX vn VII 
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Sir Iſaac Newton, in determining the Quantity 
of the annual Preceſſion from the Theory of Gra- 
vity, upon Suppoſition that the Equatorial is to the 
Polar Diameter of the Earth as 230 is to 229, finds 
the Sun's Action ſufficient to produce a Preceſſion 
of 9% only; and, collecting from the Tides the 
Proportion between the Sun's Force and the Moon's 
to be as 1 to 4+, he fettles the mean Preceſſion, re- 
ſulting from their joint Actions, at 5o”. But ſince 
the Difference between the Polar and Equatorial 
Diameter is found, by the late Obſcryations of the Gen- 
tlemen of the Academy of Sciences, to be greater than 
what Sir Iſaac had computed it to be; the Preceſſion, 
arifing from the Sun's Action, muſt likewiſe be greater 
than what he has ſtated it at, nearly in the ſame Propor- 
tion. From whence it will follow, that the Moon's 
Force mufl bear a leſs Proportion to the Sun's than 
4 to 1; and perhaps the Phenomena, which I have 
now been giving an Account of, will fupply the 
beſt Data for ſettling this Matter. 

As I apprehend, th:t the Obſervations already ſet 
down will be judged ſuthcient, to prove in general 
the Truth of the Hypotheſis before advanced ; I ſhall 
not trouble your Lordſhip with the Recital of more, 
that I made of Stars lying at greater Diſtances from 
the Zenith; thoſe not being ſo proper, for the Rea- 
ſon before-mcntion'd, to eſtabliſh the Point that I had 
chiefly in View. But as it may perhaps be of ſome Uſe 
to future Aſtronomers, to know what were the mean 
Differences of Declination, at a given Time, between 
fome Stars, that lie ncarly oppoſite to one another 
in Right Aſcenſion, and not far from either of the 
Colures; | ſhall ſer down the Reſult of the Compa- 
rifon of a few, that differ ſo little in Declination, 

that 


———_—_— ˙uwͥãG ⁰ · · . oy Ry wy ——— “F 


= =—_—T 2, FT ; Re 


22 —_ 
—— 
— — 


638 h 


that 1 could determine the Quantity of that Differ- 


ence with great Certainty. 


By the mean of 64 Obſervations, that were made 
of « Caſſiopeæ before the End of the Year 1728, I 
collect, after allowing for the Preceſſion, Aberra- 
tion and Nutation as in the foregoing Tables; that 
the mean Diſtance of this Star was 68”.7 South of 
34. 55%, on the 27th Day of March 1727. By a 
like Compariſon of 40 Obſervations, taken of » 
Urſe Majoris during the fame Interval of Time, [ 
find this Star was, at the fame time, 39“.6 South 
of 34%. 45. 1 carefully meaſured, with the Screw 
of the Micrometer, the Diſtance between the Points, 
with which theſe Stars were compared; and found 


them to be . 59“ from each other, or one Second 


leis than they ought to have been. Hence it fol- 
lows, that the nean Difference of Declination be- 
tween theſe two Stars, was 10'. 28".1, on the 27th 
Day of March 1 727. 55 55 
By the mean of 65 Obſervations, that were taken 
of g Caſſiopeæ, before the End of the Year 1728, 
this Star was 25/8 North of 329. 20, on the 27th 
Day of March 1727 : and by the mean of 52 Ob- 
ſervations, s Urſe Majoris was 87.6 South of 329. 
30“ at the ſame time. The Diſtance between theſe 
Points was found to be '. 50.3; from whence it 
follows, that the mean Difference of Declination be- 
tween theſe two Stars was 11. 52”".7 on March 27th 
L727. | 

By the mean of 100 Obſervations, taken before 
the End of the Year 1728, the mean Diſtance of 
Draconis was 79.8 South of 389. 25' on March 


27th 1727; and by the mean of 35 Obſervations, 
the 


1 


the 3 5th Camelopard Hevel. was South of the 
2 Spot 76“. 4. So that the mean Polar Diſtance 
y Draconis was only 3/4 greater, than that of 
4 1 Camelopard. Hevel. but as the Equation 
for the Nutation, in both theſe Stars, was then near 
the Maximum, and to be applied with contrary 
Signs; the Apparent Polar Diſtance of J Draconis 
was 21”.4 greater, on the 27th Day "of March 
172 
The Differences of the Polar Diſtances of the 
Stars, as here ſet down, may be preſumed, both on 
account of the Radius of the Inſtrument and the 
Number of Obſervations, to be very exactly deter- 
mined, to the Time when the Moon's Aſcending 
Node was at the Beginning of Aries; and if a like 
Compariſon be hercafter made, of Obſervations taken 
of the ſame Stars, near the ame Poſition of the 
Moon's Nodes; future Aſtronomers may be enabled, 
to ſettle the Quantity of the mean Preceſſion of the 
Equinox, ſo far as it affects the Declination of theſe 
Stars, with great Certainty : and they may likewiſe 
diſcover, by means of the Stars near the Solſtitial 
Colure, from what Cauſe the apparent Change in 
the Obliquity of the Ecliptic really proceeds, ifthe mean 
Obliquity be found to diminiſh gradually. , 

The forementioned Points indeed can be ſettled 
only on the Suppoſition, that the angular Diſtances 
of theſe Stars do continue always the ſame, or that 
they have no real Motion in themſelves; but are 
at Reſt in Abſolute Space. A Suppoſition, which 
though uſually made by Aſtronomers, nevertheleſs 
ſeems to be founded on too uncertain Principles, to 
be admitted in all Cafes. For if a Judgment may be 
formed, with Reg ard to this Matter, from the Re- 


ſult 
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ſalt of the Compariſon of our beſt modern Obſer- 
vations, with ſuch as were formerly made with any 
tolcrable Degree of Exactneſs; there appears to have 
been a real Change in the Poſition of ſome of rhe fixed 
Stars, with reſpect to each other; and ſuch, as 
4cems independent of any Motion in our own Syſ- 
tem, and can' only be referred to ſome Motion in 
the Stars themſelves. Ardturus affords a ſtrong Proof 
of this: for if its preſent Declination be compared 
with its Place, as determined either by Tycho or 
Flamſteed; the Difference will be found to be much 
grcater, than what can be ſuſpected to arife from 
the Uncertainty of their Obſervations. 

It is reaſonable to expect, that other Inſtances of 
the like kind muſt alſo occur among the great Num- 
ber of the viſible Stars: becauſe their relative Po- 
ſitions may be alter'd by various means. For if our 
own Solar Syſtem be conceived to change its Place, 
with reſpect to Abſolute Space; this might, in Pro- 
ceſs of Time, occaſion an apparent Change in the 
angular Diſtances of the fixed Stars; and in ſuch a 
Cate, the Places of the neareſt Stars being more af- 
fected, than of thoſe that ate very remote; their re- 
lative Poſitions might ſeem to alter; tho' the Stars 
themſelves were really immoveable. And on the 
other Hand, if our own Syſtem be at Reſt, and any of 
tae Stars really. in Motion, this might likewiſe vary 
their apparent Poſitions ; and the more fo, the nearer 
they are to us, or the ſwifter their Motions are, or 
the more proper the Direction of the Motion is, to 
be rendered perceptible by us. Since then the Re- 
Jative Places of the Stars may be changed from ſuch 
a Variety of Caules, conſidering that amazing Di- 

: lt: nce 


L411 


tance at which it is cettain ſome of them are placed, 
it may require the Obſervations of many Ages, to 


determine the Laws of the apparent Changes, even 
of a ſingle Star: much more difficult therefore muſt 
it be, to ſettle the Laws relating to all the moſt re- 
markable Stars. 

When the Cauſes, which affect the Places of all 
the Stars in general are known ; ſuch as the Precef. 
ſion, Abcrration, and Nutation ; it may be of ſingu- 
lar Uſe, to examine nicely the relative Situations of 
particular Stars: and eſpecially of thoſe of the greateſt 
Luſtre, which, it may be preſumed lie neareſt to 
us, and may therefore be ſubject to more ſenſible 
Changes; cither from their own Motion, or from 
that of our Syſtem. And if at the ſame time that 
the brighter Stars are compared with each other, we 
likewiſe determine the relative Poſitions of ſame of 
the ſinalleſt that appear near them, whoſe Places can 
be aſcertained with ſufficient Exactneſs ; we may 
perhaps be able to judge to what Cauſe the Change, 
if any be obſervable, is owing. The Uncertainty 
that we arc at preſent under, with reſpect to the 
Degree of Accuracy wherewith former Aſtronomers 
could obſerve, makes us unable to determine ſeveral 
Things, relating to the Subject that I am now ſpeak- 
ing of: but the Improvements,. which have of late 
Years been made in the Methods of taking the 
Places of the heavenly Bodies, arc ſo great, that a 
few Years may hercaiter be ſufficient, to ſettle ſome 
Points; which cannot now be ſettled, by comparing 


even the eatlieſt Obſervations with thoſe of the pre- 
tent Age, 
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It were to be wiſh'd therefore, that ſuch Perſons 
as are provided with proper Inſtruments, would at- 
tempt to determine, with great Care, the preſent 
relative Poſitions of ſeveral ot the Principal Stars, in 
various Parts of the Heavens; eſpecially of thoſe, that 
are leaſt affected by Refraction: that Cauſe having 
many times ſo uncertain an Influence on the Places 
of Objects, that are very remote from the Zenith; 
that wherever It is concerned, the Concluſions, de- 
duced from Obſervations that are much affected by 
it, will always remain doubtful, and too precarious, 
in many Caſes, to be relied upon. | 

The Advantages, ariſing from different Perſons 
attempting to ſettle the ſame Points of Aſtronomy 
near the ſame time, are ſo much the greater; as a Con- 
cutrence in the Reſult, would remove all Suſpicion 
of Incorrectneſs in the Inſtruments made uſe of. For 
which Reaſon, I eſteem the curious Apparatus at 
Shirburn Caſtle, and the Obſervations there taken, 
as a moſt valuable Criterion, whereby I may judge 
of the Accuracy of thoſe, that are made at the Royal 
Obſervatory : and as a Lover of Science I cannot bur 
wiſh, that our Nation abounded with more frequent 
Examples, of Perſons of like Rank and Ability with 
your Lordſhip, equally deſirous of promoting This, 
as well as every other Branch of Natural Know- 
ledge, that tends to the Honour and Benefit of our 
Country. 

But were the Patrons of Arts and Sciences ever ſo 
numerous, the Subject of my preſent Letter is of 
ſuch a Nature, as muſt direct me, to beg Leave to 
addreſs it to the Earl of Macclesfield; not only as 
a moſt competent Judge of it; but as the ſole 4-4 

on, 
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ſon, in this Nation, that hath Inſtruments proper to 
examine into the Truth of the Facts here related. 
And it is a particular Satisfaction to me, that after ſo 
long an Attendance upon theſe Phenomena, I am 
allowed the Honour of tranſmitting the Account 
of them to the Public, thro' your Lordſhip's Hands: 
as it gives me at the ſame time an Opportunity of 
profeſſing the grateful Senſe I ſhall ever retain, both of 
the ſignal Favours which I formerly received from 
the noble Earl your Father, and of the many recent 
Obligations conferr'd by yourſelf upon, 


My LorD, 
Tour Lordſbip's 


moſt obedient 


| humble Servant, 
Greenwich, Dec. 31. 


1747. 5 
Ja. Bradley. 
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II. A Letter to Martin F olkes E/g. LE. D. 


Pr. R. F. containing ſome Ob/ervations upon 
certain Shell-Fiſh (lodg'd in a large Stone 
brought from Ma a Harbour by Mr. 
Samuel More, Purſer of the Sterling- Caſtle 


Man 9 War) * Jang Parſons M. D. 
ER. S. 


Read Jan. 21. HE Favour Mr. More and Mr. Gra- 
"00" ham have done the Royal Society, 
by their Preſent of the Stone containing the ſhell'd 
Fiſh, and called the Dottle. Stone, has given Occa- 
fion to the following Hints, to ſhew of what ſort 
theſe Fiſh are, and that they arc rare and curious 
to us. 

Upon our firſt hcaring of them by Mr. More's 
Lab to Richard Grads Eſq; becauſe it was faid 
the Fiſh were lodged in a Stone, it was thought they 
were the ſame we know by the Name of Pholaaes, 
and of which there are Plenty upon our own Coaſts; 
but 1 believe none of us had ſeen theſe betore, nor 
had a Notion of any others being lodged in Stone 
but our Pholades above mention'd ; whereas theſe 
ſeem to be peculiar to the Mediterranean Sea, ſince 
Nondeletius, and after him Aldrovandus, have 
given their Account and Figures of them, among 
others that are Inhabitants of the ſame Regions. 

Theſe two Authors call them ſimply Pholades, 
which Term is derived of the Greek Verb gn, 
and ſignifies, to have a hiding Place; every Animal 
therefore 
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therefore that abſconds in Earth or Stones might 
be called ſo too: Hence I think, that g5azs is too 
vague and inſignificant a Name for any particular 
Animal, and that ſome other, which has a nearer 
Relation to its generical Character ought to be given 
to it. 
If Aldrovandus had ſcen thoſe, which we as er- 
roncouſly call Pholades, incloſed in their Cells, he 
would, no doubt, have calld them by the ſame 
Name, and for the ſame Reaſon; but I am inclined 
to think he never ſaw the intire Fiſh, but only the 
Shell; becauſe he gives a very imperfęct Deſcription of 
it, among ſeveral others which he has Figures of 
alſo, and which he calls Conchæ longæ Authoris 
aliæ, which follow an Account and * of the 
Concha longa of Pliny. | 

Dr. Lifer and Rumphias alſo have Figures of 
this Mediterrancan Fiſh, and, aſter that Author, call 
ir Pholas : Bur ſince this Term barely denotes the 
Place of its Relidence, let us endeavour to give it 
a proper Name, which may be done by conſidering 
its Similarity with ſome Genus already known. 
The above-mention'd Gentleman ſays, the Stones 
are from half a hundred to four or five hundred 
weight each, lying at all Depths to twenty Fect under 
Water; ; full of Cells, cach containing a ſingle Fiſh, 
calld by the Inhabitants the Dottle Filh; which 
Name he judiciouſly ſuppoſes to be a Corruption 
of the Word Dactłylus from their Form. He alſo 
ſays, the Fiſh is of the ſame Nature with the com- 
mon Muſcle, bur much more dclicious, and that 
_ cating them is never attended, with thoſe poiſonous 
Symptoms, that have been often thought to be 
caus'd by cating Mulcles. 
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The Shells are indeed, in all Reſpects but one, 

like the Mytulus vulgaris, or common Muſcle ; 
theſe being ſmall at the Hinge-End, and having a 
broad thin Edge at the Oppoſite ; whereas the for- 
mer are nearly equal at both Ends, as well as ſtrait 
and fomewhat depreſſed; and as to the Structure 
of the Fiſh of both, they are alike, tho' with this 
ſmall Difference, that the Lingula of the common 
Muſcle is detached towards the Point, and that of 
the other is confin'd all along. I therefore ſubmit 
it, whether either of the following Names would 
not properly expreſs it, 
Mytulus cylindroides, the cylindroid Muſcle, or 
Mytulus Dattyhiformis, the Date Muſcle. Its ex- 
ternal Form conducing much to encourage the lat- 
ter, which Mr. More has hinted at, in calling the 
Stone the Dottle, Dotting, or Dating-Stone ; for 
as to the Place of its Reſidence, that belongs rather 
to its general natural Hiſtory than its diſtinguiſhing 
Name. 

Doctor Liſter, and after him Monſieur D' Argenſ- 
ville have drawn our Pholas with five Shells; but 
we have ſome Reaſon to ſuſpect they are only Bi- 
valves; for, upon examining thoſe incloſed in the 
Specimen before you, in Company with Mr. Hill, 
none of them appeared to have any more than two 
Shells. And in a Specimen (given to Mr. Peter 
Collinſon by Sir Charles Wager) of one of theſe Fiſh, 
which lodg'd itſelf in the Bottom of a Ship, there 
were but two Shells found ; which Shell together 
with the Piece of Wood, wherein it was lodged, I 
myſelf ſaw along with ſeveral other Friends in the 
above - mention'd Gentleman's Collection. Now 


theſe ought, in like manner, after its generical 
Character, 
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Character, to be fanged among the Chamæ; and as 
they have a Proboſcis which none of the Mytuli 
have, I would alſo offer the following Name for 
this Fiſh ; 

Chama longa rugis aſjeris, alba. The long rough 
white Chama. 

Mr. Baker has ſhewn me another Species of Pho- 
las, which he lately took out of a Stone from the 
Coaſt- of Cornwal, and which has more of the 
Pectuncle than any other kind, in its Form, Cardo, 
and ſhutting cloſe; which the Shells juſt mention'd 
cannot do: Now theſe three diſtint Kinds of Shell- 
Fiſh can never be ſaid to be rightly called by the 
ſingle Name of Pholas. 

The common Objection to theſe Fiſh boring 
their Way into the Stones in which they are found, 
viz. that the Stones are firſt in a ſoft State, and ſo 
harden about them, may be obviated by the follow- 
ing Conſiderations : Firſt, that in Mr. More's great 
Stone, when it was broken, there appear'd chro its 
Subſtance ſeveral petrify d foflil Shells; which clearly 
ſhew that its Formation was of an ancienter Date 
than the Age of theſe Muſcles can admit of. Se- 
condly, That the Holes on the Surface are narrower, 
in general, than the Cavity in which the Fiſh lies; 
and which demonſtrates, that they enter young, and 
are capable of enlarging their Room as they grow 
bigger, by abrading "the Sides of their Cells: And 
this is further apparent, by the ſandy Matter found 
in the Bottoms of thoſe Cells, which the Fiſh can- 
not well get rid of, when it happens, that the Ori- 
fice is higher than the Bottom; Abundance of which 

Mr. 


861 
Mr. Hill and myſelf obſerved in ſome of the Holes; 
and which is cafily thrown quite out, when the Ori 


fice is depending; for in theſe we obſerved none: 


And this is further confirmed by what Dr. Woodward 
relates in the firſt Volume of his Catalogue “, that 
certain ?illars of white Carrara Marble taken out 
of the Sea, on the Coaſt of Leghorn, after lying 
there a Number of Years, were deſtroy'd by the 
boring of theſe Pholades. 

As to the Manner of their penetrating the Stones, 
J cannot give the leaſt Account of it; who am, 
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Tour moſt obedient Servant, 


James Parſons, 


* Page 25. 
III. 


m: 4 ColleSion of the Electrical Experi- 

riments communicated to the Royal Society 
by Wm. Watſon, F. R. S. read at ſeveral 
Meetings between October 29. 1747. and 


WO Jan. 21. following. 


1. 


An Account of the Experiments made by ſeve- 
ral Gentlemen of the Royal Society, in 
order to diſcover whether or no the elec- 
trical Power,” when the Conduftors thereof 


were not ſa; 


pported by Electrics per se would 
be ſenſible at great Diſtances: With an In- 
. guiry concerning the reſpective Velocities of 
Electricity and Sound: To which is added 
an Appendix, containing ſome further In- 


quiries into the Nature and Properties of 
Electricity. N 


Read Oct. 29. N the Paper I did myſelf the Honour 
"747" , |] ſometime ſince to communicate to the 
Royal Society, I took notice, that, among the many 
other ſurpriſing Properties of Electricity, none was 
more remarkable, than that the electrical Power, accu- 
mulated in any non electric Matter contained in a glaſs 
Phial, deſcribed upon its Exploſion a Circuit through 
any Line of Subſtances non- electrical in a conſidera- 


G ie 


* 


great ſoever its Length is, rather than thrau 


A. : o. 
ble Degree; if one End thereof was in Contact with 
the external Surface of this Phial, and the other End 
upon the Exploſion touched either the electrified 
hin-datret, to 'which the Phial in charging was 
uſually connected, or the iron Hook always fitted 
therein. ThiggCircuit, where the non-electric Sub- 
ſtances, which happen to be between the Outſide of 
the Phial and its Hook, conduct Electricity equally 
well, is always deſcribed in the ſhorteſt manner poſ- 
ſible; but if they conduct differently, this Circuit 
is always formed through the beſt Conductor, how 
4 h.one 
which conduas not fo well, though of much leſs 
Extent. 5 — 

It has been found, that in proportion as Bodies are 
ſuſceptible of having Electricity excited in them by 
Friction, in that Proportion they are leſs fit, to con- 
duct it to other Bodies; in conſequence whereof, of 
all the Subſtances we are acquainted with, Metals 
conduct beſt the electrical Powers; for which. Rea- 
ſon the Circuit before ſpoken of is formed thraygh 
them the moſt readily. Water likewiſe is an ad- 
mirable Conductor ; for the electrical Power makes 
no Difference between Solids and Fluids as ſuch, 
but only as they are non- electric Matter. 

In order to give an Idea of what is. underftood 
by this Circuit, we will mention an Example or 
two, from which all the other may naturally be de- 
duced, If a Perfon ſtands upon a dry wooden Floor 
with a coated Phial ever ſo highly charged in-one of 
his Hands, and if. another Perſon, without: touch- 
ing the firſt, ſtands. but fix Inches from him, and 
touches the iron Hook of the Phial, neither of them 
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ate ſhocked; betauſe the Floor between them, tho 
the Diſtance is ſo ſhort; will not conduct the Elec- 
tricity ſufficiently quick But if theſe two Perſons 
ttead upon a Piece of Wire laid between them, they 
each of them feel the electrical Commotion in that 
Arm, which touches the Phial and Hook, and in 
that Foot which treads upon the Wire; the Wire 
here conducting the Electricity quick enough, which 
the dry Floor would not. The Circuit is, here 
fotmed by the coated Phial, its Hook, ſo much of 
the Bodies of theſe two Perſons as formed a curve 
Line-between the Wire, the Phial, and Hook, and 
the Wite between theſe Perſons. If theſe Perſons 
ſtand upon, or touch with any Part of their Bodies 
any Non. eleettics, which readily conduct Electricity, 
the Circuit is completed, and the Effect is the ſame: 
And this is occaſion d by the ſhort Space of Time, 
in which the loaded Phial is diſcharged, when any 
Matter of what kind ſoever readily conducting Elec- 
triciry happens to be between the coated Phial and 
its Hook, and is fo connected as to communicate 
with both upon the Diſcharge of the Phial. 

Monficur 4e Monnier the younget at Paris, in an 
Account tranſmitted to the Royal Society, takes 
notice of his feeling the Stroke of the electrified 
Phial along the Water of two of the Baſons of the 
Thuilleries (the Surface of one of which is about an 
Acre) by means of an iron Chain which lay upon 
the Ground, and was ſtretched round half their Cir- 
cumference. 

Upon theſe Conſiderations it was conjectured, as 
no Circuit had as yet been found large enough fo 
to diſlipate the electrical Power as not to make it 

"oY perceptible, 
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perceptible, that if the nop- electrical Conductors 
were properly diſpoſed, an Obſerver might be made 
ſenſible of the electrical Commotion quite acroſs 
the River Thames, by the Communication of no 
other Medium than the Water 'of that Riyer, But 
as perhaps, in what relates to Electricity leſs than in 
any other Part of Natural Philoſophy, we ſhould 
draw Concluſions but from the Facts themſelves, it 
was determined to make the Experiment. 

The making this Experiment drew on. many 
others, and as the Gentlemen concerned flatter 
themſelves that they were made with ſome De- 
gree of Attention and Accuracy, they thought it not 
improper to lay a Detail of all the Operations re- 
lating thereto, before the Royal Soczety. . 

In order to try whether or no the electtical Com- 
motion would be perceptible acroſs the Thames, ir 
was abſolutely neceflary that a Line of. non-electric 
Matter, equal in Length to the Breadth of the Ri- 
ver, ſhould be laid over it ſo as to touch the Water 
thereof in no Part of its Length; and the Bridge at 
Weſtminſter was thought the moſt proper for that 
Purpoſe, where the Water from Shore ro Shore was 
ſomewhat more than 400 Yards. 1 


Accordingly on Tueſday July 14. 1747. to ſee the 
Succeſs and aſſiſt in making the Experiment, there 
met Martin Folkes Eſq; Preſident of the Royal 
Society, the Right Honourable the Earl Stanhope, 
Richard Graham Eſq; Nicholas Mann Eſq; and 
myſelf, with proper Perſons to execute what. was 


required of them in the various Parts of theſe Ex- 
periments. 


- 
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A Line of Wire was laid along the Bridge, not 


only through its whole Length, but likewiſe turn- 
ing at the Abutments, reached down the ſtone Steps 
on each Side of the River low enough for an Ob- 
ſerver to dip into the Water an iron Rod held in 
his Hand. One of the Company then ſtood upon 
the Steps of the Weſtminſter Shore holding this Wire 
in his left Hand, and an iron Rod touching the 
Water in his right : On the Steps facing the former 
upon the Surry Shore, another of the Company 
took hold of the Wire with his right Hand, and 
graſped with his left a large Phial almoſt filled 
with Filings of Iron, coated with Sheet-Lead, and 
highly electrified by a glaſs Globe properly diſpoſcd 
in a neighbouring Houſe. A third Obſerver ſtand- 
ing near the ſecond dipped an iron Rod held in his 
left Hand into the Water, and touching the iron 
Hook of the charged Phial with 3 Finger of his 
right Hand, the Electricity ſnapped, and its Commo- 
tion was felt by all the three Obſervers, but much 
more by thoſe upon the Surry Shore. The third 
Obſerver here was no otherwiſe neceſſary, than that 
the River being full, the Iron was not long enough 
to be fixed in the Mud upon the Shore, and there— 
fore was in want of ſome Support. The Experi- 
ment was repeated ſeveral times, and the electrical 
Commotion felt acroſs the River ; but the Gentle- 
men preſent being much moleſted in their Opera- 
tions by a great Concourſe of People, who many 
times broke the conducting Wire, and otherwiſe 
greatly incommoded them, and the Evening grow - 
ing too dark for the Obſervers on different Sides of 
the Water to ſee cach other, they were prevented 
from 
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trom diverſifying the Experiments, as was intended, 
and only conſider'd theſe Trials as a till further En- 


couragement for them to proſecute the Inquiry at a 
more favourable Opportunity. 
Early therefore on Saturday Morning July 18, 
there met upon Meſtminſter-Bridge the Preſident of 
the Royal Society, the Right Honourable the Lord 
Charles Cavendiſh, Richard Graham Eſq; Dr. Bevis, 
and myſelf, with proper Aſſiſtants. At the preceding 
Meeting, the electrical Machine's being placed ar 
fome Diſtance from the Water being found incon- 
venient, the following Alteration was made in the 
Diſpoſition of the Apparatus. 5 

A Room up two Pair of Stairs in a commo- 
dious Houſe neazeſt the Bridge on the Surry Shore 
was provided, in which was placed the electrical 
Machine with the Gun-barrel faſpended in filk 


Lines. From this Room, on account of its 


Height, the Signals on both Sides of the River 
were eaſily obſervable. The coated Phial before- 
mention'd with its iron Hook was placed upon 
the Seat of the Window of this Room, and com- 
municated with the Gun-barrel by the means of 
a Piece of iron Wire. One Extremity of another 
Wire was likewiſe fixed into the Bottom of the 
leaden Coating of the Phial, whoſe other Extremity 
reached therefrom over the Bridge to the Steps upon 
the Weſtminſter Shore, the Body of the Wire being 
placed as much as poſſible upon the Parapet of the 
Bridge. One or more Obſervers took each other 
by the Hand, the firſt of which muſt neceſſarily take 
the Wire in his left Hand, and the laſt, upon the 


proper Signal given, either dip his right Hand into 


the 


: 
| 
; 
; 
E 
: 
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the Water, or (which. makes the Poſture more 
agreedble) a Rod of Metal held therein. Another 
Wire having no Communication with any of the 


Room, and down the Steps upon the Surry Shore: 
One Extremity of this Wire was held in . Hand 
of an Obſerver ſtanding upon theſe Steps, who dip- 
ped an iron Rod held in his. other. Hand into * 
Water: To the other Extremity of this Wire was 
faſtened a ſhott iron Rod, with which, when the elec- 

fied- Phiat was ſufficiently charged, and the Signal 
given, the Gun-bagrel, was to be touched. 
The Gentlemen, by this Diſpoſition ef the Ap- 
puratus, propoſed to examine ee theſe three 
Qeſtions: Firſt, whether or no the Obſervers ſtand- 
ing on cach Side of the River would petceive the 
electrical Commotion, cach 
into the Water? - Sccondly, Whether or no the 
Obſervers on both Sides of the. River would feel 
the electrical Commotion; when the Obſerver ſtand- 
ing upon the Meſtminſter Shore removed the iron 
Rod held in his Hand out of the Water? Thirdly, 
Whether or no the electrical Power vas perceptible 


to the Obſervers on both Sides of the River, if the. 


Obſerver. upon the Meſtminſter Shore dipped his 
Hand into a Pail of Water, which had no Commu- 
nication, with the Water of the Thames. 


It was determined firſt, upon proper Signals, to 
diſcharge: the electrified Phial in the manner before- 


mention'd, the Obſervers on each Side of the River. 
holding the iron Rods in the Water, and this Ex- 
periment was to be repeated, three times. This was 


att empted accordingly ; and although the Obſerver 
| on 


former, was let down from the before - mention d 


putting an iron Rod 
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on the Surry Shore was each time ſmartly ſtruck, 
the Preſident of the Royal Society,” who obſerved 
with the utmoſt Atrenelih upon the Weſtminſter 
Shore, gave the Signal that' lie felt nothing. The 
Company Was ſurpriſed at this Want of Succeſs in | 
the Experiment; but, upon examining the Wire, 
which was laid over the Bridge, it was found to have 
been broken by ſome Accident; after it had paſſed 
over about a fourth Part of the Bridge. The Wire 
being refitted, it was agreed. to make the ſame” Ex- 
periment fix times more: This was done accordingly, 
and the electrical Commotion was felt each time 
by the Obſervers on both Sides- of the Water, but 
much ſmarter by thoſe on the Surry Side. It Was 
then thought proper to repeat this Experiment three 
times more upon the Signal's being given: but, in 
making the firſt of theſe, the Obſerver in the Room 
with the Machine, diſcharged the electrified Phial, 
before the Obſerver upon the Surry Shore had dip- * 
ped his iron Rod into the Water, and therefore no 
Effect was perceiyed by the Obſeryer on the oppolite 
Shore. The electrified Phial therefore was again 
diſcharged three other times, and the Commotion 

felt by the Obſervers on both Sides of the River: 

To examine the ſecond Queſtion, no other Alter- 
ation was neceſſary in the whole Apparatus, than 
* that the Obſerver upon the Meſiminſter Shore ſhould 

1 not dip either his Hand, or the iron Rod held 
30 thetein in the laſt Experiments, into the Water of 
00 the River. The electrified Phial then was diſcharged 
8 three times without its Effects being in the leaſt 
| perceivd by the Obſervers upon the Weſtminſter 
Shore; thoſe indeed on that of Surry felt the Shock 
as before. p 


In 
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In examining the third Queſtion, the Apparatus 
was in all other Reſpects the ſame as in the laſt ; 
except that the Obſerver upon the Meſtminſter Shore 
had a Pail of Water placed upon a wooden Table, 
which ſtood: upon the Stone Steps, and into which 
he was to put his right Hand upon the Signal's be- 
ing given. This was accordingly done, and the 
electrified Phial being diſcharged three times, the 
electrical Commotion was felt as before by the Ob- 
ſerver upon the Surry Shore; but not in the leaſt 
by him on the Weſtmmſter Side, who held his 
Hand in the Pail of Water. 

In all theſe Experiments, except in one before- 
mention'd, where the iron Rod was not in the Wa- 
ter, it was found, that whether the Obſervers on 
the Weſtminſter Shore, upon the Diſcharge of the 
electrified Phial, did or did not feel its Effects, they 
were always perceivd not only in the Arms of 
thoſe upon the Surry Shore, who formed a Line 
between the Extremity of the Wire there, and the 
Water of the River ; but by any other Perſon, who 
ſtanding upon the Stone Steps, even where they 
were not wet, touched the Wire with his Hand. 
They were likewiſe felt by a Perſon upon the West- 
minſter Shore, ſtanding upon the wet Stone Steps, 
who did not form Part of the Line between the Extre- 
mity of the conducting Wire and the Warer, other- 
wiſe than by touching the Wire with his Fingers. 

As was before-mention'd, the Obſervers upon the 
Weſtminſter Shore did not feel the Effects of the 
diſcharged Phial near ſo ſtrong as thoſe on that of 
Surry in the firſt Set of theſe Experiments. When 
a Line was there form'd by the joining Hands of 


two or more Perſons, the firſt of which, on account 
H of 
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of the Situation, held the conducting Wire in his 
left Hand, and the laſt touched the 13 with an 
iron Rod held in his right, the Effects were moſt 
ſenfible in the left Arm of him who held the Wire: 
They were indeed manifeſtly felt by them all; but this 
Feeling was not great enough to be called a Shock, but, 
as was very properly expreſſed by one of the Com- 
pany, it reſembled the Pulfation of a large Artery. 

From the Examination of the firft and fecond 
Queſtions it appeared, that the Obſervers upon the 
Weſtminſter Shore were not ſenſible of the Effects 
of the Electricity, unleſs their Bodies deſcribed Part 
of the Circuit before ſpoken of; and this Circuit 
here conſiſted of Part of the Gun- barrel of the elec- 
trifying Machine, the Wire going from this Gun- 
barrel to the iron Hook, the Phial itfelf, the tail 
Wire of this coated Phial which reached: therefram 
acroſs the Bridge and down the Steps on the: Weſt- 
minſter Shore, the Line of Obſervers between this 
Wire and the iron Rod which dipp'd in the Water 
there, this iron Rod, a ſnppoſed Line of Water 
drawn quite acroſs the Thames, the Obſervers with 
their iron Rod on the Surry Shore, the iron Wire 
going from the right Hand of the laſt ot theſe up 
into the Room where the electrifying Machine was 
placed, and the ſhorr iron Rod to which one Extre- 
{1 WP mity of this Wire was joined, and with which, in 
1 making the Exploſion, the Gun barrel was touched. 
1 The Length of this Circuit, through which the 
; 
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Electricity was propagated was at leaſt 800 Vards, 
more than 400 Yards.of which was formed by the 
Stream of the River. 

From the Examination of the third Queſtion it ap 


| li | * that the electrical Commotion would not 
bil! Is 


1 
be felt from the Obſerver dipping his Hand in Wa- 
ter only, unleſs that Water was ſo diſpoſed as to 
become Part of the Circuit; and this Experiment 
was made, leſt the contrary might be ſurmiſed. 
The Obſervers upon the Weſtminſter Shore not 
feeling the electrical Commotion equally ſtrong 
with thoſe of Surry, was judged to proceed from 
other Cauſes beſides that of Diftance. For it muſt 
be conſider'd, that the conducting Wire was almoſt 
throughout its whole Length laid upon Portland 
Stone ſtanding in Water. This Stone, being in a 
great Degree non- electric, is of itſelf a Conductor of 
Electricity: And this Stone ftanding in Water, no 
more of the Electricity was tranſmitted to the Ob- 
ſervers on the Weſtminſter Shore than that Propor- 
tion, wherein Iron is more non- electric, and, con- 
ſequently, a better Conductor of Electricity than 
Stone. This was made more manifeſt, from obſerv- 
ing that whether the conducting Wire upon the 
Bridge was broke or no, and, conſequently, whe- 
ther the Obſervers upon the Meſtminſter Shore felt 
the electrical Commotion or no, not only the Ob- 
ſervers upon the Surry Shore, who with their Wire 
Form'd Part of the Line, felt the Shock in their 
Arms; but thoſe Perſons who only ſtood upon the 
Stone Steps there, and touched the Wire with their 
Fingers, felt the electrical Commotion in the Arm 
of that Hand which touched the Wire, and down 
their Legs. From whence, and from the'Perſon before 
ſpoken of feeling the electrical Commotion ſtand- 
ing upon the wet Stone Steps of the Meſiminſter Shore, 
tho not forming Part of the Line, but only touching 
the Wire with his Fingers, it was concluded, that, 
beſides the large Circuit before ſpoken of, there were 
FFT formed 


the charged Phial upon the warm Spirit, When the 
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formed ſeveral other ſubordinate Circuits between 
the ſame Steps of the Surry Shore, and the Bridge 


by means of the Water; whereby that Part of the 
electrical Power, felt by the Obſervers upon the 


Surry Side of the River, and not by thoſe on the 


Weſtminſter Side, was diſcharged. 


Dr. Bevis having obſerved. and which was like- 
wiſe tried here, that however well an electrified 
Phial was charged, its iron Hook would nor fire 
the Vapours of warm Spirit of Wine held in a Spoon 


and applied thereto, if the Perſon who held the Phial, 


and he who held the Spoon did not take each 
other by the Hand, or have ſome other non-electrical 


Communication between them; it was therefore 


thought proper to try the Effects of Electricity upon 
ſome warm Spirit of Wine through the large Cir- 
cuit before- mention d. Accordingly the Obſervers 
being placed as before both upon the Weſtminſter 


and Surry Shores, no other Alteration was made in 


the before · mention d Apparatus, than that the Wire 
which connected the Gun- barrel with the iron Hook 
of the coated Phial being laid aſide, the coated 
Phial itſelf was charged at the Gun- barrel, and 


then brought in the Hands of an Obſerver near 


the warm Spirits in the Spoon, which was placed 
upon the ſhort iron Rod before-mention'd, which 
was connected with the Wire which went to 


the Obſervers upon the Surry Shore. Upon pre- 


ſeating properly the iron Hook of the charged Phial 
to the warm Spirit, it was inſtantly fired, and the 
electrical Commotion felt by the Obſervers on both 


Sides of the River. ' 


It was then thought proper to try the Effects of 


Wire 
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Wire was divided which was laid over the Bridge: 
Upon preſenting the iron Hook to the Spirit, a ſuf- 
ficient Snap was given to the Spoon to fire the Spi- 
rit, but nothing fo ſmart as in the former Experi- 
ment where the large Circuit was completed. 

It was then tried, what the Effet would be upon 
the Spirit, if the charged Phial was diveſted of its 
long Wire which lay over the Bridge, and was only 
held in the Hand of an Obſerver ; whilſt the Spoon 
with warm Spirit was placed in Contad of the iron 
Rod before mention'd, to which the Wire was con- 
nected, which went to the Obſervers upon the 
Surry Shore; and the Spirit was fired with much the 
ſame Degree of Smartneſs as in the laſt Experiment. 

In theſe and all the ſubſequent Operations, Wires 
were made uſe of to conduct the Electricity prefer- 
able to Chains, as it before by great Numbers of 
Experiments had been fully proved, that whatever 
Difference there was in the Bulk of the Conductor, 
that is to ſay, whether it were a ſmall Wire, or a 
thick iron Bar, the electrical Strokes communicated. 
thereby were equally ſtrong: And it had been fur- 
ther obſerved, beſides the Dithculty of procuring 
Chains of a requiſite Length for the preſent Pur- 
poles, that the Stroke at the Gun barrel, when the 
Electricity was conducted by a Chain, was cæteris 
paribus not ſo ſtrong, as when that Power was con- 
ducted by a Wire. This was occaſion'd by the 
Junctures of the Links of the Chain not being ſuf- 
ficiently cloſe, which cauſed the Electricity in its 
Paſſage to ſnap and flaſh at the Junctures, where there 
was the leaſt Separation; and theſe leſſer Snappings 
in the whole Length of the Chain leflen'd the great 
one of the Gun-barrel. 
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Encouraged by the Succeſs of thaſe Trials, the 
Gentlemen were deſirous of continuing their In- 
quiries, and of knowing whether or no the electri- 
cal Commotions were perceptible at a'ſtil] greater Di- 
ſtance. The New River near Stole. Newington 
was thought moſt convenient for that Purpoſe ; as 
at the Bottom of that Town, the T winings of the 
River are ſo circumſtanced, that from a Place which 
we will call A to another B, the Diſtance by Land is 
about 800 Feet, but the Courſe of the River is near 
2000. From 4 to another Place, which we will 
call C, in a right Line is 2800 Feet, but the Courſe 
of the Water is near 8000 Feet. . 

Accordingly, on Friday July 24. 1747 there met at 
Stoke-Newington the Preſident of the Royal Society, 
the Right Honourable the Lord Charles Cauendiſb, the 
Rev. Mr. Birch, James Burrow Eſq; Peter Daval 
Eſq; Mr. George Graham, Wim. Jones Eſq; James 
Lever Eſq; Mr. Newcome, Charles Stanhope Eſq; 
Mr. Trembley and myſelf, who were of the Royal 
Society, and Dr. Bevis. To rhis Gentleman the 
Company were much obliged, not only for his 
great Readineſs in aſſiſting in all the Operations, 
but likewiſe for the Uſe of his electrifying Machine, 
which from its Size was conveniently portable. 
This Machine was now placed in a Room up one 
Pair of Stairs in a Houſe near A, and the Signals 
from thence might eaſily be perceived by the Ob- 
feryers both at B and C. 

It was propoſed, firſt to try the electrical Com- 

motion by the ſame Obſervets as at Meſtminſler- 

Bridge, from A to B, the Diſtance as beſo nent 
tion 
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:on'd being about 800 Feet by Land; and 200 by 


Water, in order if poſſible to determine the Dif- 
ference of the Strength ob the Electricity felt there, 
and at the Stone Bridge at Weſtminſter ; the Differ- 
ence of the Length of the 2 Circuits being about 
400 Feet in Favour of that of the new River. 
To make the Experiment, an iron Wire was 
faſtened to the Coating of the glafs Phial before- 
mention'd, and conducted from one of the Win- 
dows of the Room over the new River without 
touching the Water; and from thence to B, laying 
in its whole Length, upon the Grafs in the Meadows, 
except where it paſſed over a Hedge. At , When 
the Exploſion was to be made, one or more Ob- 
ſervers. were to take the Extremity of this Wire in 
one Hand, and touch the Water of the River as 
before with an iron Rod held in the other. Another 
Wire was let down from the other Window of the 
Room; one Extremity of which was joined to the 
ſhort iron Rod mention'd in the former Experi- 
ments, the other. was held in the Hand of an Ob- 
ſerver at A, whole other Hand held an iron Rod 
dipp'd into the River. 

It was abſolutely neceſlary that theſe Wires 
ſhould touch each other in no Part of their Length, 
otherwiſe the before-mention'd Circuit would -upon 
the Exploſion be completed from their firſt Contact. 

When every thing was thus diſpoſed, and the 
Signals given, the charged Phial wag exploded eight 
times, and the electrical Commotion every time 
ſmartly felt by the Obſervers both at A and: B. 
Whether the Line of Obſervers at B conſiſted of 


one or more, they were always ſtruck, and that 
more ſharply than at Hejimmſier-Briage under the 


ſame 
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ſame Circumſtances. One of the Obſervers, taking 
the Wire in his Hand without having any Commu- 


nication either with any of the other Gentlemen or 
the Water of the River, felt the Shock in his Feet. 


ſions without any other Alteration in the Apparatus 
than that the Obſervers at B, ſhould ſtand in the 


It was then thought proper to make right Explo- 


Meadow at ſome Diſtance from the Water, without 


having any Communication therewith other than 
that furniſhed by the Ground. This was accordingly 


done, and the Stroke felt little if at all leſs than 


thoſe laſt-· mention d. But the electrical Strokes be- 


ing felt ſmartly at the Diſtance of at leaſt 20 Feet 
from the Water occaſion d a very perplexing Diffi- 
culty, as it was impoſſible by this Experiment to 


determine with any Certainty, whether or no the 
electrical Circuit was formed throughout the Wind- 


ings of the River, or much ſhorter by the Ground 


of the Meadows. The Experiment plainly ſhewed 


that the Meadow-Ground with the Graſs thereon 


conducted the Electricity better than Stone; as it 


muſt be remember ' d, that the Obſervers upon the 
Stone Steps upon the Weſtminſter Shore felt not in 
the lcaſt degree the electrical Commotion, when their 


iron Rod was not in the Water, and themſelves ſtood 
upon the dry Stone Steps. But this Effect was ſuppoſed 


to be owing to the Meadow Ground here being en- 


compaſſed on two Sides by the New River, and on 


the other by a wet Ditch, by both which it was 
generally well moiſten d. To ſolve therefore this 
Difficulty a Series of Experiments were executed, of 
which hereafter, 
The Gentlemen then determin'd to examine whe- 


ther the electrical Commotions were perceptible 


from 
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Commotions were perceptible from A to C; a Di- 
ſtance not leſs than 2800 Feet by Land, and near 
$000 by Water. 

To execute this, to the former Wire, which was 
already conducted to B, another was added, which 


there croſſed the River without touching the Water; 
and reached almoſt to C, where the firſt of a Line of 
Gentlemen held as before the Wire in one Hand, 
and the laſt dipp'd the Iron into the Water, The 
Wire from the Machine to A was as before. Upon 
the Signal's being given, the charged Phial was ex- 
ploded ten times, and its Effects plainly though but 
faintly perceived each time by ſome or other of the 
Obſervers, but never by them all. The electrical 
Commotion was always felt by that Obſerver, who 
held the Extremity of the Wire, but neyer by him 
who held the iron Rod in the Water. It was in 
one Experiment felt by the Obſerver who held the 
Wire, not felt by the next who held the Hand of 
the former, and yet plainly perceived by the third 
who joined the ſecond. Thoſe who did not them- 
ſelves feel the electrical Commotion here, did as at 
B ſee the involuntary Motions of thoſe who did. 
The Obſervers at A felt the Shocks in the ſame 
Degree, whether the other Obſeryers were ſtation'd 
at B or C. 

This Experiment further demonſtrates the Diſtance 
to which the electrical Power may be conveycd : 
but the ſame Difficulty occurs here as in the laſt ; 
to wit, whether the Circuit was compleated by the 
Ground, or by the Water of the River? 

Theſe ſame Operations, which ſhewed at how 
great a Diſtance the electrical Commotion was per- 


I 17 ceptible, 
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ceptible, ſolved likewiſe three Queſtions of a ſub- 
oidinatc Nature. | 
Firſt, whether or no, cæte 


ris paribus, any Differ- 


ence occurred in the Succeſs of the Experiment, if 


the long Wire, inſtead of being joined to the Coat- 
ing of the Phial, was faſten d to the ſhort iron Rod, 
which upon touching the Gun-barrel occaſion d the 
Exploſion 3 and if the ſhort Wire, which only went 
to the Obſerver at A, a Diſtance from the Machine 
not more than 3o Feet, was joined to the Coating 
of the Phial? Upon Trial no Difference * was 
found. 

Secondly, Whether or no, cæteris paribus, any 
Difference in the electrical Commotion would be 
perceived, when that Power paſſes through the Arms 
of two Obſervers, whoſe Bodies made Part of the 
Circuit, ſtanding in the Room near the electrifying 
Machine; one of which takes the Extremity of the 
Wire that goes to the Obſeryer at A in one Hand, 
and touches the Gun-barrel with the ſhort iron Rod 
held in his other Hand ? The other Obſerver takes the 
Extremity of the Wire which goes to B or C in one 
Hand, and touches the Coating of the charged Phial 
with his other. In ſeveral Trials, where cach of theſe 
Obſeryers frequently changed Stations, no Difference 


in point of Strength was obſerved in the electrical 
Commotion. 


Thirdly; 


— 


* No Difference is obſerved when the electrical Circuit is pro- 
pagated through Subſtances which readily conduct Electricity; if 
they conduct it in a leſs Degree, the electrical Commotion is moſt 


perceptible to the Obſerver, who holds the Wire, which comes 
trom the charged Phial, F 


4 
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Thirdly, Whether or no theſe two Obſervers laſt- 


mention d received the Shock at the ſame time? 


They were ſeen to be both conyulſed in the ſame 
Inſtant. 


July 28.1747, there met again at the ſame Place, 
to proceed further in theſe Inquiries, the Preſident 
of the Royal Society, the Right Honourable the 


Lord Charles Cavendiſh, the Reverend Mr. Birch, 


Sir Francis Daſhwood Baronet, Peter Daval Eſq; 
Mr. Ellicott, Mr. George Graham, Richard Gra- 
ham Eſq; Mr. Robins, Mr. Short, Dr. Wilbraham, 
and myſelf, who were of the Royal Society, and 
Dr. Bevis. 
Ihe electrical Commotion was firſt tried from A 
to B before-mention'd, the iron Wire in its whole 
Length being ſupported, without any-where touch- 
ing the Ground, by dry Sticks placed at proper Inter- 
vals of about three Feet in Height. The Obſervers both 
at A and B ſtood upon Originally-Electrics, and, 
upon the Signal, dipped their iron Rods into the 
Water. Upon diſcharging the Phial, which was 
ſeveral times done, they were both very much 
ſhocked, much more ſo than when the conducting 
Wires lay upon the Ground, and the Obſervers 
ſtood thereon, as in the former Expcriments. The 
ſame Experiment was tried with the Obſerver at 
A, inſtead of the iron Rod, dipping a narrow Slab 
of Portland Stone into the Water of about three Feet 
and a half in Length; when the Shock was felt, but 
not ſo ſevere as through the iron Rod. This de- 
monſtrated, as was before ſuggeſted, why the elec- 
trical Commotion was not felt ſtronger by the Ob- 
ſeryers upon the Weſtern Shore of the Meſtminſter- 

£3 Bridge; 
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Bridge; viz. that Portland Stone ſtanding in 


Water will condu Electricity very conſiderably. 


The Gentlemen then tried what would be the 
Effect, if the Obſerver at B ſtood upon a Cake of 
Wax holding the Wire as before, and touched the 
Ground of the Meadow with his iron Rod at leaſt 
150 Feet from the Water; and if the Obſerver 
uſually placed near the River at A, had his Wire 
carried 150 Fect over the River as the former, ſtood 
upon an Originally-Electric, and touched the Ground 
with his iron Rod. Upon the Exploſion of the 
charged Phial, which was ſeveral times done, both 
the Obſervers were ſmartly ſtruck : This demon- 
ſtrated, that in theſe Inſtances the moiſt Ground of 
the Meadows made Part of the Circuit. The Ob- 
ſervers were diſtant from each other about 500 Feet. 

The Obſervers then, ſtation'd as in the laſt Expe- 
riment, ſtood upon the wax Cakes as before, with- 
out touching the Ground with the iron Rods, or 
any Part of their Bodies, and the charged Phial 
was exploded four times. Theſe were not at all 
felt by the Obſerver next to B, and without the 
greateſt Attention would not have been perceived 
by him next to A; and then only in ſome of the 
Trials, the Feeling of the Electricity was like that 
of a ſmall Pulſe between the Finger and Thumb of 
that Hand which held the Wire. The loaded Phial 
was again diſcharged four times more, without any 
other Alteration in the Diſpoſition of the Appara- 
tus than that the Obſerver next to B ſtood upon 
the Ground ; when the electrical Commotion was 
perceived by that Obſerver, though not ſo ſharp as 
when the other Obſeryer at the ſame time ſtood 


upon 
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upon the Ground. The Obſerver next to A felt 


the Tingling between his Finger and Thumb as 
before. 


The Gentlemen were deſirous of trying the elec- 
trical Commotion at a ſtill greater Diſtance than 
any of the former through the Water, and where, 
at the ſame time by altering the Diſpoſition of the 
Apparatus, it might be tried, whether or no that 
Power would be perceptible through the dry Ground 
only at a conſiderable Diſtance, Highbury Barn be- 
yound — was thought a convenient Place for 
this Purpoſe, as it was ſituated upon a Hill nearly 
in a Line, and almoſt equidiſtant from two Stations 
upon the New Rzver, ſomewhat more than a Mile 
aſunder by Land, though following the Courſe of 
that River their Diſtance from each other was two 
Miles. The Hill between theſe Stations was of a 
gravelly Soil; which, from the late Continuance of 
hot Weather without Rain, was dry, full of Cracks, 
and conſequently was as proper to determine whe- 
ther or no the Electricity would be conducted by 
dry Ground to any great Diſtance, as could be de- 
\ fired. This hitherto had not been attempted ; the 
Meadows in the Inſtances before quoted conducting 
the Electricity was ſuppoſed to be owing to the 
Moiſture of the Ground. The Streets of London, 
when very dry, had been found to conduct it 
ſtrongly about forty Yards, and the dry Road at 
Newington about the ſame Diſtance. Accordingly, 
on Wedneſday, Aug. 5. 1747. there met at Highbury- 
Barn the Right Honourable the Lord Charles Ca- 
vendiſh, the Reverend Mr. Birch, Mr. George Gra- 


ham, Richard Graham Eſq; N. Mann Eiq; Mr. 
Shor 75 
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Short, Daniel Wray Eſq; and myſelf, who were of 
the Royal Soriety, 4 Dr. Bevis. 

The electrifying Machine being placed up one 
Pair of the Stairs in the Houſe at Highbury-Barn, a 
Wire from the coated Phial was conducted upon 
dry Sticks as before to that Station by the Side of 
the New River, which was to the Northward of 
the Houſe. The Length of this Wire was 3 Fur- 
longs and 6 Chains, or 2376 Feet. Another Wire 
faſten'd to the iron Bar, with which, in making the 
Exploſion, the Gun-barrel was touched, was con- 
ducted in like manner to the Station upon the New 
River to the Southward of the Houſe. The Length 
of this Wire was 4 Furlongs 5 Chains and 2 Poles, 
or 3003 Feet. The Length of both Wires, exclu- 
ſive of their Turnings round the Sticks, was 1 Mile 
t Chain and 2 Poles, or 5379 Feet. For the more 
conveniently deſcribing the Experiments made here, 
we will call the Station to the North ward D, and 
the other E. 

At this Diſtance the Gentlemen propoſed to try, 
firſt, Whether or no the electrical Commotion was 
perceptible, if both the Obſeryers at D and E, ſup- 
pores by Originally-EleQtrics, touched the conduct- 
g Wire with one Hand, and the Water of the 
New River with an iron Rod held in the other? 
Secondly, Whether or no that Commotion was per- 
ceptible, if the Obſerver at E, being in all reſpects 
as before, the Obſerver at D, ſtanding upon Wax, 
took his Rod out of the Water! Thirdly, Whether 
or no that Commotion was perceptible to both Ob- 
ſervers, if the Obſeryer at D was placed upon Wax, 
and 


* 
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and touched the Ground with his iron Rod in a dry 
gravelly Field at leaſt 300 Yards from the Water? 5 

As from the Situation of the Ground, Trees, &c. 
neither of the Stations could be ſeen by each other, 
or by the Obſerver at the electrifying Machine, it: 
was agreed to diſcharge a Gun as a Signal to get 
ready, and to do the ſame, as near as might be, half 
a Minute before each Exploſion. 

In theſe Experiments, as well as the former, the 
coated Phial was each time charged as high as it 
could be; ſo that if the Difference of the Shock to 
the Obſervers was conſiderable, it was owing to 
other Cauſes more than to the Phial's being dif- 
ferently electrified. | 

To try the firſt Propoſition, eight Exploſions were 
made with the Obſervers at D and E, touching the 
Water, and ſtanding upon Wax, with their iron Rods 
in the Water. The firſt two of theſe were felt but 
weakly by the Obſerver at D; but in the other ſix 
he was ſtrongly ſhocked. The Obſerver at E felt 
nothing of the firſt ſix Exploſions; when, upon Ex- 
amination, the Wire was found broken by ſome 
Accident ; but this Obſerver was ſtrongly ſhocked by 
the two laſt. The Obſeryer at D being ſhocked in 
four of theſe Exploſions, while in theſe four the 
Obſerver at E felt nothing, was owing to the Cir- 
cuits being formed by the Ground between the Ob- 
ſerver at D and the broken Wire. Upon account 
of the Wire's being broken, the Gentlemen tried 
three more Exploſions, when the Obſervers at both 
Stations felt the electrical Shock. 

To try the ſecond Propoſition, four Exploſiqns 
were made with the Obſeryer at D ſtanding upon 
an 


an Originally-EleQric, and taking his iron Rod out 
of the Water, the Obſerver at E as before. In 
each of theſe the Obſerver at D felt a ſmall Pulſa- 
tion between his Finger and Thumb of that Hand, 
which held the Wire. The Obſerver at E felt 
each of theſe as ſtrong as before. This being dif- 
ferent from the Obſervations made in the Experi- 
ments of the laſt Trials at our former Stations A 
and B, and many others; where B in the ſame 
Circumſtances with E here felt the electrical Com- 
motion only in a ſlight Degree, was owing, as we 
were afterwards informed, to the impertinent Cu- 
rioſity of the Servants of the Gentlemen, and other 
voluntary Obſervers, who, by touching the Wire 
which went from the coated Phial to the Obſerver 
at D, felt the Shock in their Arms and Ankles, and 
formed ſubordinate Circuits to E. The preventing 
theſe People from touching the Wires, was impoſ- 
ſible; as great Part of them could be ſeen neither 
by the Obſervers at the Stations, nof by thoſe at 
the Houſe, and their being more than a Mile long. 
The four other Exploſions were made without any 
other Alteration in the Apparatus, than that the 
Obſerver at D ſtood upon the Ground about four 
Yards from the Water without any Communication 
therewith. The Obſerver at E felt the Shocks in 
his Arms as before; but the Obſerver at D ſtanding 
upon the Ground was ſhocked in the Elbow and 


Wriſt of that Arm which held the Wire, and in 
both his Ankles. | 


To try the third Propoſition, eight Exploſions 
were made with the Obſerver at D ſtanding upon 


an Originally-EJearic with his Rod in the Water of 
the 


* 
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the River as before; but the Obſerver at E Was 
placed in a dry gravelly Field about 300 Vards nearer 
the Machine than his laſt Station, and about 100 
Vards diſtant from the River. He there ſtood upon 
the Wax, holding the conducting Wire in one 
Hand, and touched the Ground with an iron Rod 
held in the other. The Shock was cach time felt 
by the Obſerver at D, but ſenſibly weaker than in 
the former Trials; but the Obſerver at E felt them 
all equally ſtrong with the former; the four firſt in 
his Arms, when he ſtood upon the Wax, and 
touched the Ground with his iron Rod; the other 
four in his Arm and Ankles, when he ſtood upon 
the Ground without the iron Rod. 

In ſome of theſe Experiments, the Obſervers at 
D felt a Tingling as ſoon as they laid hold of the 
conducting Wire. This was conjectured to be owing 
to the Electricity, which conſtantly runs off while 
the coated Phial is filling, and preferably by the 
Wire, as the beſt Conductor. 

From the Severity of the Shock, the Gentlemen, 
in ſome of theſe Trials, did not chooſe to have the 
Electricity paſs through their Bodies: But, as it was 
neceſſary for them to be ſenſible of the different 
Degrees of the electrical Commotions, they bound 
the conducting Wire round one of their Thumbs, 
and touched the iron Rod with the Fore - finger of 
the ſame Hand; when the electrical Commotion was 
felt only in ſo much of the Finger and Thumb of 
that Hand, as. completed the Circait. 
By the Experiments of this Day, the Gentlemen 
were ſatisfied, that the dry gravelly Ground conducted 
the Electricity as ſtrongiy as Water; which, though 
K other wiſe 
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other wiſe at firſt conjectuted, they now found not 
to be neceſſary to convey that Power to great Di- 


ſtances; as well as that, from Difference of Diſtance 
only, the Force of the electrical Commotion was 
very little if at all impaired. They were convinced 
of the Truth of the firſt of theſe Facts, not only 
from both Obſervers feeling the electrical Commo- 
tion in the eight laſt Experiments, when the Ob- 
ſerver at E was at ſuch a Diſtance from the Water, 
but alſo from the Obſetver at D feeling the Shock 
ſo ſtrong in four of the firſt ſix — when 
the conducting Wire to E being broke at about 
100 Yards Diſtance from the Houſe, that Obſerver 
felt nothing. 

In this lat . the Cirenit was. FI from 
the Bhial by the . Obſerver at D and his Wire, a 
Line of Ganda which reached from the Station at 
D to the broken Wire that lay upon the Ground, 
and ſo mich of this Wire as reached to the ſhort 
iron Rod, which touched the Gun-barrel in making 
the Exploſions. This induced. the Gentlemen to 
conclude (as from many Experiments it was mani- 
feſt, that when the intervening Subſtances conduct 
Electricity equally well, the Circuit was performed 
in the ſhorteſt manner poſſible), that when the Ob- 
fervers holding their iron Rods in the River at D 
and E were both ſhocked, the Electricity was not 
conveyed by the: Water of the River, being two 
Miles in Length, but by Land, where the Diftance 
was only one Mile; in which Space that Power 
muſt neceſſarily. paſs over the New River twice, 
through ſeveral -Gravel-Pits, and a large Stubble- 


Field. So that, admitting the Electricity. did not 
4 


follow 
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follow the Tract of the River, the Circuit from D 


than one Mile of Wite, which conducted the Elec- 
tricity ſrom the Houſe to the Stations, and another 
Mile of Ground, the ſhorteſt Diſtance between thoſe 
Stations. The ſame Inference was now drawn with 
regard to the Experiments at A, B, and C, in the 


them the Diſtance between the Obſervers was much 
greater, by Water than by Land, the Electricity 
paſſed hy. Land from one Obſerver to the other, and 
not by Water. 7 Not 41 G3 einn 16 
From the Shocks which the Gentlemen teccived 
in their Bodies, when CAL Ton con 
ducted upon dry Sticks, they were of Opinion, that 


from Difference of Diftance fimply conſider d, as far 


as they had yet experienced, the Force thereof was 
very little, if at all impaired. When they ſtood up- 
on Originally · Eleetrics, and touched the Water or 
Ground with an iron Rod, the electrical Commo- 
tion was always felt in their Arms and Wriſts: When 
they ſtood upon the Ground, and touched either the 
Water or Ground with their iron Rods, they felt 
the Shock in their Elbows, Wriſts, and Ankles: 
When they ſtood upon the Ground without the Rod, 
the Shock was always in the Elbow and Wriſt 
that Hand, which held the conducting Wire, an 
in both Ankles. The Obſervers here being ſenſible 
of the electrical Commotion in different Parts of 
their Bodies, was owing in the firſt Inſtance to the 
Whole af its paſſing (becauſe the Obſerver ſtood 
upon Wax). through their Arms, and through the iron 


Rod: In the ſecond, when they ſtood upon the Ground, 
K 2 | the 


to E was at leaſt two Miles; viz. fomewhat more 


New. River before recited ; viz. that as in all of 


n the electrical Power was con- 
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the Electricity paſſed both through their Legs, and 
thro the Iron: In the third, when they ſtood upon the 
Ground without either Wax or Rod, the Electricity 
directed its Way through one Arm, and through 
both Legs to complete the Circuit. 


The Gentlemen were deſirous of cloſing the pre- 
ſent Inquiry, by examining not only whether or no 
the electrical Commotions were perceptible at dou- 
ble the Diſtance of the laſt Experiments in Ground 
perfectly dry, and where no Water was near; but 
alſo, if poſſible, to diſtinguiſh the reſpective Velocities 
of Electricity and Sound. To execute this, required the 
whole Sagacity and Addreſs of the Gentlemen con- 
cerned ; for they had met with very great Difficul- 
ties in the laſt Day's Operations, where the Wire 
was conducted but little more than a Mile; all 
which could not but be greatly augmented by dou- 
bling that Diſtance ; becauſe it was neceſſary, that 
the Houſe, wherein the electrifying Machine was 
placed, ſhould be viſible at leaſt at one of the Sta- 
tions; and that the Space between that Houſe and 
the Stations, through which the Wire was con- 
ducted, ſhould be very little interſected by Hedges, 
Roads, or Foot-paths ; neither ſhould the Wire in 
this Space be ſubject to be diſturbed by the Horſes 
or Cattle, which were grazing ;- nor ought it to 
touch in its Paſſage the Trees or any other Ve- 
getables, which at this Seaſon of the Year were 
every-where luxuriant. To find a Place within a 

convenient Diftance of London with theſe Requiſites 
- was not very eaſy; but at laſt, Shooters Hill was 
pitched: upon, as the moſt convenient. 8 
IJ 


* 
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As only one Shower of Rain had fallen during 

the preceding five Weeks, the Ground could not 
but be very dry; and as no Water was near, if the 
electrical Commotion was felt by the Obſervers at 
the Stations, it might be ſafely concluded, that 
Water had no Share in conducting it. 
Auguſt 14. 1747. there met at Shooters Hill for 
this Purpoſe; the Rev. Mr. Bzrch, the Rev. Mr. Pro- 
ſeſſor Bradley, Peter Daval Eſq; Mr. George Gra- 
ham, R. Graham Eſq; Mr. Nourſe, George Lewis 
Scott Eſq; Mr. Short, Charles Stanhope Eſq; and 
myſelf, who were of the Royal Society, and Dr. 
Bevis. DE Fw 

It was here determimd (as the Gentlemen were 
ſatisfied from many of the former Trials, that if, 
when the coated Phial was diſcharged, the Ob- 
ſervers at the Stations ſtood upon Originally-Elec- 
trics, and touched neither Water nor Ground. with 
iron Rods, or any Part of their Bodies, the electti- 
cal Commotion would be ſcarcely perceptible) to 
make twelve Exploſions of the coated. Phial, with 
an Obſerver placed at the ſeven Mile-Stone,. and 
another at the nine Mile-Stone, both ſtanding upon 
Wax, and touching the Ground with an iron Rod. 
This Number of Exploſions was. thought more ne- 
ceſſary, as the Obſervers at theſe Stations were not 
only to examine whether or no the Electticity 
would be propagated to ſo great a Diſtance ; but if 
were, the Obſerver at the ſeven Mile-Stone was by 
a ſecond Watch to take notice of the Time. lapſed 
between feeling the electrical Commotion, and 
hearing the Report of a Gun fired near the Machine, 
as cloſe as might be to the Inſtant of making the 


Exploſion; 
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Exploſion: And therefore, to examine this Matter 
with the requiſite Exactneſs, this Number of Explo- 
ſions ſhould be made. 
To execute this, the electrifying Machine was 
placed up one Pair of Stairs in a Houſe upon the 
Weſt Side of Shooters Hill; and a Wire from the 
| ſhort iron Rod, with which the Gun-barrel was 
touched in making the Exploſions was conducted 
upon dry Sticks as before into a Field near the ſeven 
Mile-Stone. The Length of this Wire, excluſive of 
its Turnings round the Sticks, was a Mile, a ( 
ter and eight Poles, or 673 2 Feet. In great Part of 
this Space it was found very difficult to ſupport the 
Wire, on account of our ſcarcely being able to fix 
the Sticks in the ſtrong Gravel there almoſt with; 
out any Cover of Soil; not could the Wire in ſome 
Places be ' prevented from touching the Brambles 
and Buſhes, nor in one Field the ripe Barley. 
Another Wire was likewiſe conducted upon 
Sticks from the coated Phial to the nine Mile-Stone, 
In this Space, the Soil -being a firong Clay, the 
Wire was very well ſecured, and in its whole 
Length did not touch the Buſhes. The Length of 
this Wire was 3868 Feet. As much as the Place, 
where the Obſervers were ſtation'd in a Corn- Field, 
was nearer the Machine than the ſeven Mile-Stone, 
ſo much were the other Obſervers placed beyond 
the nine Mile-Stone, that their Diſtance from each 
other might be two Miles. The forty Feet of Wire 
in theſe rwo Meaſures exceeding two Miles, was 
what connected the ſhort iron Rod before-mention'd, 
and the coated Phial, n their u conduct- 


ing Wires. 


; 
x 
: 
7 
; 


[79] 
The Obſervers being placed at their reſpective 
Stations, the Obſerver at the Machine /proceeded in 
making the Exploſions of the coated Phial; he hav- 
ing before placed an Aſſiſtant exactly in his View 
before the Window of the Houſe, who, upon the 
Word: of Command, was to diſcharge a Musket. 
As ſoon as ever the Flaſh was ſeen to come from 
the Mouth of the Gun, the Obſerver diſcharged the 
clectrified- Phial. When eight Exploſions: had been 
made, a Servant was ſent from the Gentlemen at 
the ſeven Mile-Stone giving an Account of the 
Wire's being broken, and the Sticks thrown down 
by a, Man riding through them; that the Obſervers 
there had felt — and deſired; as by this time 
the Wire was replaced, that we ſhould begin again. 
This was complied: with, and twelve. other Explo- 
ſions made without further Moleftation: 
Not only the firſt! eight, but eleven of the laſt 
twelve very ſtiongly ſhocked the Obſervers at the 
nine Mile- Stone: At the twelfth Exploſion the Ob- 
ſerver on purpoſe: ſiood upon the Wax without 
touching the Ground with his iron Rod, or any 
Part of his Body; and only felt a flight Tingling 
in his Finger and Thumb that held the Wire. In 
another of theſe Experiments, as the Gentlemen. 
here were ſatisfied: in their own: Perſons of the 
Strength of tlie electrical Commotion, they indulged 
two Country Fellows, who were By-ſtanders,, with 
feeling one: "Theſe two with four of the Gentlemen 
formed a Chain, the firſt of them taking hold of 
the Extremity of the Wire with one of his Hands! 
TP all ſtood upon the Ground, and made no * 
„ Q 
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of the iron Rod. Upon the Exploſion they were 
all ſo ſtrongly ſhocked' in their Arms and Ankles, 
that the Countrymen could by no means be pre- 
vailed upon to try the Experiment again. Why, in 
the firſt eight Exploſions, the Obſervers here were 
ſenſible of the electrical Commotion, when the 
Obſervers at the other Station felt nothing, was ex- 
plained in the former Experiments. The Obſervers 
at this Station, from their Situation under the Hill, 
and from what Wind there was being againſt it, 
never heard the Report of the Gun. 5 

Though the Obſervers near the ſeven Mile- Stone 
from the breaking of their Wire, were not ſenſible 
of the cight firſt Exploſions of the charged Phial, 
they felt the other twelve. This demonſtrated to 
the Satisfaction of the Gentlemen concerned, that 
the Circuit here formed by the Electricity was four 
Miles; viz. two Miles of Wire, and two Miles of 
Ground, the Space between the Extremities of that 
Wire. A Diſtance without Trial too great to be 
credited! How much further the electrical Commo- 
tion will be perceptible, future Obſervations - can 
only determine. 10 LORE RU] 10 

The electrical Commotion by the Obſervers near 
the ſeven Mile-Stone was but ſlightly felt; nor 
could it be otherwiſe expected, the Wire in many 
Parts of its Length touching, as was betore-mention'd, 
the moiſt Vegetables; which, in as many Places as 
they were touched, formed ſubordinate Circuits. 
We find, in all other Inſtances, that the whole Quan- 
tity of Electricity, accumulated in the coated Phial, 
is felt equally through the whole Circuit, when 
every 


— 
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every Part thereof is in a great degree non electric; 
ſo here the whole Quantity, or nearly fo +, deter - 
mined that Way, was felt by the Obſervers at the 
nine Mile-Stone ; whilſt thoſe at the other Station 
felt ſo much of their Quantity only, as did not go 
through the Vegetables; that is, that Proportion only 
in which Iron is a greater Non electric than the 
Vegetables. 
Tho the electrical Commotions, felt by the Ob- 
ſervers near the ſeven Mile-Stone, were not ſtrong ; 
they were equally concluſive in ſhewing the Differ- 
ence between the reſpective Velocities of Electricity 
and Sound. ; 'S 
The Space through which Sound is propagated 
in a given Time, has been very differently eſtimated 
by the Authors, who. have wrote concerning this 
Subject. Roberval gives it at the Rate of 560 Feet 
in a Second; Gaſſendus, at 1473; Merſenne at 
1474; Du Hamel, in the Hiſtory of the Academy 
of Sciences at Paris, at 11723 the Academy del 
imento, at +185; Boyle at 1200 ; Roberts at 1300; 
Walker at 1338; Sir 1/aac Newton at 968 ; Dr. 
Derham, in whoſe Meaſure Mr. HFlamſteed and 
Dr. Halley acquieſced, at 1142. But by the Ac- 
counts ſince publiſhed by M. Caf/mnz de T hury in the 
Memoirs of the Royal Academy of Sciences at 
Paris for the Year 1738. where Cannon were fired 
at various as well as great Diſtances, under great? 
Variety of Weather, Wind, and other Circumſtances, 

0 and 
1 0 Opinion Ts is . 
the electrical Power, accumulated in the Matter contained in the coated 


Phial, is directed upon the Exploſion thereof towards both Obſervers at 
the fame Inſtant. | $4 
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and where the Meaſures of the different Places had 
been ſettled with the utmoſt Exactneſs, Sound was 
propagated at a Medium at the Rate only of 1038 
French Feet in a Second. The French Foot excceds 
the Engliſh by ſeven Lines and a half, or is as 107 
to 114: And conſequently 1038 French Feet 
are equal to 1106 Engliſh Feet. The Differ- 
ence therefore of the Meaſures of Dr. Derham 
and M 2 1 Feet in a Second. A 
and M. Caſſini nn eon + Ac- 
cording to this laſt Meature, the Velocity of Sound, 
when the * Wind is till, is ſcttled at the Rate of 
a Mile, or 5280 Engliſh Feet in 4 - 
To return to our Purpoſe ; the Length of the con- 
ducting Wire from the Machine to the Obſervers 
near the ſeven Mile-Stone was (as has been before- 
mention'd) a Mile, a Quarter, and 8 Poles, or 6732 
Fect: The Length of that to the nine Mile-Stone, 
3868 Feet. The firſt of theſe Meaſures. only was 
made. uſe of in the preſent Operations concerning 
the Velocity of Electricity. In twelve Diſcharges 
of the coated Phial, which were felt by Mr. George 
Graham, Mr. Short, and Charles Stanbope Eiq; 
the Obſeryers near the ſeven Mile-Stone, and who, 
by a ſecond Watch of Mr. Gral ams, meaſured the 
f 1 d. i ie 
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+ M. Caffini de Thury afterwards meaſured the Velocity of Sound at 
Aiguemortes in Languedoc, and found the Obſervations there from thoſe 
made about Paris vary. only half_a Toiſe iu a Second See Mm. d 
P Acad. Royale des Sciences, pour Janne 1739, Pp. 125. 


= Dr. Derham found, that when Sound was carried againſt the Wind, 
not only its Diſtance but its Velocity was lefſen'd 3 and in M. Caffini's 
Memoir, there is an Experiment, where Sound being carried againſt the 
Wind, which then blew very ſtrong, was retarded near a. twelfth Part 
of the uſual Time in its Progreſs, 


63 1 
Time between feeling the electiical Commotion, 


and hearing the Report of the Gun, with the atmoſt 
Attention and Exactneſs; the Time, ſay, between 


feeling the electrical Commotion, and hearing the 
— of the. Gun, was, at a Medium, 5 Seconds 


and a Quarter, or 5 20 And as the Gun was 
diftant from theſe Oblervers 6732 Feet, it follows; 


from the Experiments, which have been made on 
the Velocity of Sound, that the real {lnſtant of the 
Diſcharge of the Gun preceded that of the Obſcrvers 
hearing its Report, at this time when the Strength 
of the Wind was not ſo great as to enter into the 


Computation, 6" =; or preceded the Inſtant when 


the electrical Commotion was felt only o“. . 
But this Inftant was, from the Nature of the Expe- 
riment, neceſſarily prior to that of the electri: 
cal Exploſi on, which was not made till the Fire 
of the Gun was actually ſeen; and therefore the 


Time between the making of that Exploſion, and 


have been leſs than ©. £37, was really ſo ſmall, as 
not to fall under any certain Obſervation, when it 
is to be diſtinguiſhed from that, which muft of Ne- 


ceſſity be loſt, between rhe Firing of the Gun, and 


the cleftrical Exploſion itſelf. 


In all the Experiments, where the Circuit was 
fokmed to any conſiderable Length, though the 


coated Phial was very well charged, the Snap at the 


Gun-barrel, upon the Exploſion, was not near ſo loud 
as when the Circuit is formed in a Room; fo that 
a By-ſtander, though yerſed in theſe Operations, 
from ſceing the Flaſh, and hearing the Reporr, 
would imagine the Stroke at the Ends of the con- 
ducting Wire to be very ſlight ; the contrary whereof, 

SS: when 
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its being actually felt by the Obferver, which muſt 
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when the Wire has been properly conducted, has 
always happen d. vp 


From a Review of theſe Experiments, the fol- 
lowing Obſervations may be deduced. 


I. That, in all the preceding Operations, when the 
Wires have been properly conducted, the electri- 
cal Commotions from the charged Phial have 
been very conſiderable only, when the Obſervers 
at the Extremities of the Wire have touched ſome 
Subſtance readily conducting Electricity with ſome 
Part of their Bodies, 

II. That the electrical Commotion is always felt 
moſt ſenſibly in thoſe Parts of the Bodies of the 

Obſervers, which are between the conducting 
Wires, and the neareſt and the moſt non- electric 
Subſtance; or in other Words, ſo mueh of their 
Bodies, as comes within the electrical Circuit. 

III. That, upon theſe Conſiderations, we infer, that 
the electrical Power is conducted between theſe 
Obſervers by any non electric Subſtances, which 
happen to be ſituated between them, and contri- 

bute to form the electrical Circuit. 

IV. That the electrical Commotion has been per- 

ceptible to two or more Obſervers at conſiderable 
Diſtances from each other, even as far as two 
Miles. | 

V. That when the Obſervers have been ſhocked at the 
End of two Miles of Wire, we infer, that the electri- 

cal Circuit is four Miles; vig. two Miles of Wire, 
and the Space of two Miles of the non-electric 
i Matter 


[ 85 ] b 


Matter between the Obſervers, whether it be 
Water, Earth, or both. 

VI. That the electtical Commotion is equally ſtrong, 

whether it is conducted by Water or dry Ground. 

VII. That if the Wires, between the electrifying 

Machine and the Obſervers, are conducted upon 
dry Sticks, or other Subſtances non- electric in a 
ſlight Degree only, the Effects of the electrical 

Power are much greater than when the Wircs in 

their Progreſs touch the Ground, moiſt Vegeta- 

bles, or other Subſtances in a great Degree non- 
electric. >. 

VIII. That by comparing the reſpective Velocitics 
of Electricity and Sound ; that of Electricity, in 
any of the Diſtances yet experienced, is nearly 
inſtantaneous. 


I ſhall conclude this Paper with obſerving, that it 

E . 
was thought convenient to lay a Detail of all the 
Operations relating to theſe Experiments before the 
Hociety; in conſequence of which the Gentlemen 
may make themſelves Judges, how far the Deduc- 
tions hefe recited are warrantable from the Experi- 
ments. 


* The Gentlemen concerned were deſirous, if 


poſlible, of aſcertaining the abſolute Velocity of 
22 Electricity 


. 


Theſe Experiments to meaſure the abſolute Velocity of Elec- 
tricity were made whilſt this Paper was at the Prefs, but as they 
had ſo near a Relation to the Experiments made the preceding Year, 
it was thought proper to inſert them here. 
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| Profeſſor Bradley, 
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Electricity at à certain Piſtance; becauſe, though 
laſt Year, in meaſuring the reſpective Velocities of 
Electricity and Sound, the Time of its Progreſs was 
found to be very little, yet we were deſirous of 
knowing, ſmall as that Time was, whether it was 
meaſurable; and I had thought of a Method for this 
Purpoſe. 
Accordingly, Auguſt 5. 1748. there met at 
Shooter's Hill for this Purpoſe the Preſident of the 
Royat Society, the Rev. Mr. Birch, the Rev. Mr. 
James Burrow Eſq; Mr. Ellicot, 
Mr. George Graham, Richard G Eſq; the Rev. 


Mr. Lawrie, Charles Stanhope Eſq; and myſelf, who 


were of the Royal Society, Dr. Bevis, and Mr. 
Griſchow a Member of the Royal Academy of 
Sciences at Berlin. 
It was agreed to make the electrical Circuit of 
two Miles, in the middle of which an Obſerver was 
to take in each Hand one of the Extremitics of a 
Wire, which was a Mile in Lenyth. Theſe Wires 
were to be ſo diſpoſed, that this Obſerver being 
placed upon the Floor of the Room near the electri- 
fying Machine, the other Obſervers might be able 
in the ſame View to ſee the Exploſion of the charged 
Phial and the Obſerver holding the Wires, and might 
take notice of the Time lapſed between the diſcharge- 
ing the Phial and the convulſive Motions of the 
Arms of the Obſerver in conſequence thereof; in- 
aſmuch as this Time would ſhew the Velocity of 
Electricity, through a Space equal to the Length of 


the Wire between the coated Phial and this Ob- 
ſerver. 


The 


+ , FRI 
The electrifying Machine was placed in the fame 
Houſe as it was laſt Year. We then found ourſelves 
ercatly embarraſſed by the Wire's being conducted 
by the Side of the Road, which we were compell'd to, 
on account of the Space neceffary for the meaſuring 
of Sound: But ſo great a Diſtance from the Machine 
was not now wanted, though the Circuit through 
the Wire was intended to be at leaft two Miles. We 
had difcover'd by our former Experiments, that the 
only Caution now neceſſary was, that the Wires con- 
ducted upon dry Sticks ſhould not tonch the Ground, 
cach other, or any Non-Electric in a conſiderable 
Degree in any Part of their Length: if they did not 
touch cach other, the Returns of the Wire, be they 
ever ſo frequent, imported little, as the Wire had 
been found to conduct Electricity ſo much better 
than the Sticks. It was therefore thought proper to 
place thefe Sticks in a Field fifty Yards diſtant from 
the Machine. The Length of this Field being eleven 
Chains or 726 Feet, cight Returns of the Wire from 
the Top to the Bottom of the Field made ſomewhat 
more than a Mile. and ſixteen Returns more than 
two Miles, the' Quantity of Wire intended for the 
Electricity to paſs through to make the Experiment. 
We had found: laſt Year, * that, upon diſcharging 
the electriſed Phial, if two Obſervers made their 
Bodies Parr- of the Circuit, one of which graſped the 
leaden Coating of the Phial in one Hand, and held 
in his other one Extremity of the conducting Wire; 
and if the other Obſerver held the other Extremity 
IL . | of 
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of the conducting Wire in one Hand, and took in 
his other the ſhort iron Rod with which the Explo- 


fion was made; upon this Exploſion, 1 ſay, they 
were both ſhocked in the ſame Inſtant, which was 
that of the Exploſion of the Phial. If there- 
fore an Obſerver, making his Body Part of the Cir- 
cuit, was ſhocked in the Inftant of the Exploſion of 
the charged Phial in the middle of the Wire, no 
Doubt would remain of the Velocity of Electricity 
being inſtantaneous through the Length of that whole 
Wire. But if, on the contrary, the Time between 
making the Exploſion, and ſeeing the Convulſions 
in the Arms of the Obſerver holding the conducting 
Wires, was great enough to be meaſured, we then 

ſhould be able to aſcertain its Velocity to the Di- 

tance equal to half the Quantity of Wire employed 

only, let the Manner of the EleQricity's Ay 
itſelf be what it would. 

It has been a Queſtion with ſome, who have con- 
ſider'd this Subject, whether the Electricity, in com- 
pleating the Circuit from the Matter contained in 
the Glaſs, paſſed, eithet by the Wire in the Mouth 
to the Coating of the Glaſs, the contrary Way by 
the Coating to the Wire in the Mouth, or otherwiſe 
directed itſelf both Ways at once? That the Electri- 
city mult paſs off one of theſe three Ways was cer: 
tain, as the Exploſion would not be complete, unleſs 
in the Inſtant thereof fore Matter very non-clertric 
communicated between the Wire in the Mouth, and 
the Coating of the Glaſs. Unleſs therefore the Ob- 
ſerver was placed in the Centre of the conducting 
Wires, it might be objected, that the Experiment 
was not made with the Exactneſs neceſſary ; becauſe 
any Perſon, who was of Opinion; that the Electricity 
directed 


directed itſelf from the Mouth of the Glaſs, to; the 
Coating, might object, I the Wire from the ſhort iron 
Rod to the Obſerver was only half the Length of 
that between the Obſcrver and the Coating of the, 
Glaſs, that the Electricity, in the Time found, paſſed 
only through the ſhort Wire; and vice * But 
if, as it was here thought proper, the Obſerver was 
placed in the Centre of = condutting Wire, let 
the Direction of the Electricity be —— it would, 
no Difference could happen in the Reſult of the Ex- 
periments, if made with the neceſſary Caution; be- 
cauſe, if the Effects in the Middle and both Ends of 
the Wires were inſtantancous, the Concluſion there- 
from would be very obvious. 

To make the Experiment, the ſame Phial filled 
with Filings of Iron, and coated with Sheet-Lead, 
which- was uſcd laſt Year, was placed in the Win- 
dow of the Room near the Machine, and was con- 
netted to the prime Conductor by a Piece of Wire. 
To the Coating of this Phial a Wire was faſtened,- 
which, being conducted upon dry Sticks to the be- 
fore-mentioned Field, was carricd in like manner to 
the Bottom, and being conducted thus from the 
Bottom of the Field to the Top, and from the Top. 
to the Bottom ſeven other times, returned. a "= 
into the and was held in one Hand o 
Obſerver near the Machine. From the other Hand 
of this Obſerver, another Wire of the ſame Length 
with the former was conducted in the ſame manner, 
and returned into the Room; and was faſten'd to 
the iron Rod with which the Exploſion was made. 
The whole Length of theſe Wins, allowing ten 

M Yards. 


A 
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Yards for their Tutns round the Sticks, amounted: to 
two Miles a Quarter and fix Chains, or 12276 Feet. 
As the Night preceding theſe Experiments had been 
very rainy, Fare was taken, by filk Lines properly 
diſpoſed, that the Wires in their Paſſage from the 
Window of the Houſe might not touch the Wood 
thereof; leſt, from the Moiſture of this Wood, the 
electrical Circuit might be ſhortened. 
When all Parts of the Apparatus were properly 
diſpoſed, ſeveral Exploſions of the charged Phial 
were made; and it was invariably ſeen, that the 
Obſerver holding in each Hand one of the Extre- 
mities of theſe Wires was convulſed in both his 
Arms in the Inſtant of making the Exploſions, 
Inſtead of one, four Men wete then placed hold- 
ing each other by the Hand near the Machine, the 
firſt of which held in his right Hand one Extremity 
of the Wire, and the laſt Man the other in- his lefr. 
They were all (cen convulſed in the Inftant of the 
the Exploſion. Every one who felt it, complained of 
the Severity of the Shock. | 
It was then deſired by one of the Gentlemen con- 
cerned, that an Exploſion ſhould be made with the 
Obſerver holding only one of the Wires. This was - 
done accordingly ; but the Obſerver felt nothing, the 
Phial diſcharging itſelf in a different manner to what 
it did before, on account of the Circuit's not being 
completed. 

It was then tried, whether an Obſerver would be 
ſhocked upon the Diſcharge of the Phial, if the two 
Wires at their Extremities lightly touched each 
other, whilſt an Obſerver at the ſame time held one 
of theſe about a Foot from their Ends in each of his 
Hands? Upon Trial he felt nothing, though the 

5 Phial 


Lor! 


Phial exploded very cadets, becauſe the iron Wire 
conducted the Electricity better than the Body of 


the Obſerver. 


It was then tried, as bs no, as the Ground 
was wet, if the Exploſion was made with the Ob- 
ſerver holding the Extremity of each Wire ſtanding 
_ the Ground near the, Window of the Houſe, 

y Difference would ariſe in the Succeſs of the Ex- 
periment) No Difference was found, the Obſerver 


ng ſhocked in the Inſtant of the Exploſion as be- 
— in both his Arms, and acroſs his Breaſt. 


Upon theſe Confiderations we were fully ſatisfied, 
that through the whole Length of this Wire, being 
as I mentioned before, twelve thouſand two hun- 
dred and ſeycnty-ſix Feet, the Velocity of —— 
was inſtantaneous. * 


As it was found laſt Year, we obſerved again, that 
although the electrical Commotions were very ſevere 
to thoſe who held the Wires, the R 


pariſon of that which is heard when the Circuit is 
| ſhort. From whence it was conjectured, that the 


very loud Report, in the Experiment of n is 
confined to a very ſhott Circuit. 


eport of the Ex- 
ploſion at the prime Conductor was little, in com · 
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A. The __ Condudor. eee ee i an 

„„ Wer 

„ 

D, Its Hook communicating, with the prime Con- 
ductor. x | 

EE, The Wire reaching from the Coating of the 
Phial to the left Hand of the Obferver, being 
more than a Mile in Length. 

F, The Place of the Obſerver. | 

„ A ſuppoſed Line, drawn upon the Exploſion 
through his Body and Arms. 

GG, Another Wire, of the Length of EE, which 

goes from the right Hand of the Obſerver to H. 


4 1 
; a * 


H, The ſhort iron Rod to make the Exploſion.-- 
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and Properties of OY ; * William 
Watſon F. R. S. 


Read Jan. 21. 51. 


17478. ciety October 29. laſt a Paper 
containing ſome Accounts of what had been done 


by fome Gentlemen of the Society, in order to Ex- 
amine, not only to what Diſtance the electrical 


Power was pc rceptible, but alſo to inveſtigate, as 


near as might be, the reſpective Velocities of Elec- 


tricity and Sound : Electricity indeed is the Sub- 


ject of the preſent Paper, yet, as it relates to Phæ- 
nomena thereof different from thoſe mention'd in 


the former, I thought proper to ſeparate them. 
F ll. I took notice, in my Sequel to the Ex 
riments relating to Electricity , of an Obſervation 
of the ingenious Profeſſor Boſe of Wittemberg, vis. 
that if the electrifying Machine is placed upon 
Origlinally-Electrics, the Man who rabs the Globe 
E itt his Hands, even under theſe apparently favour 
Able Circumſtances „gives no Sigh of being elec 
© triſed when touched by an unexcired Non · electric. 
'© Bur if anorhet Perſon, ſtanding upon the Floor, 
does but touch the Globe in Motion with the End 
© of one of his Fingers, or any other Nom eleetric 
* the Perſon rubbing is inſtantly electriſed, and the 
© very, ſtrongly. This Experiment, almeſt # Year 
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ever Non-electric touched the Globe as a Con- 
ductor, whether it were a Man or a Gun-barrel, 
upon :Originally-Elecrrics. If then, either the Man 
who rubbed the Globe, or he who only held his 
* Finger near the Equator thereof, were touched by 
any. Perſon ſtanding upon the Floor, a Snapping from 

either of them, 1 ſay, was perceptible 3 that 
Touch. | 

5 III. As in my Sequel I had aſſerted, and by many 

Experiments therein had endeavoured to evince, 

that, contrary to the received Opinion, the Electti- 
city was not derived from Glaſs, the Air, or other 
Electrics per ſe, I was deſired to conſider how far 
this Experiment did not prove the reverſe of that 
Aſſertion; inaſmuch as neither the Man who rubbed 
the Globe, or he who touched it with his Finger, 
from their being here both ſu ported by Originally- 
Electrics, could receive any p ice from the Floor; 
and yet both of them ſnapped upon the Touch of 
a Perſon not ſupported by Electrics per ſe. Many. 
Experiments had proved that the Electricity was not. 
derived from the Glaſs; and therefore it was con- 
cluded, by Dr. Bevis, and ſeveral othets to whom 
this Gentleman ſhewed the Experiment, that the 
Electricity here was communicated to the Perſon 
rubbing from the Air, by means either of the ſuſ- 
5 Gun: barrel, or of the Man who touched the 

0 

IV. I was by no means Gatisficd with this Con- 
cluſion, as s being directly contrary ta numberleſs 
Facts. From a careful Conſideration therefore of the 
Experiment itſelf, from comparing its Effects with 
thoſe of ſeveral others, and, in gr from "—_ 
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ing all the Properties of Electricity we are hitherto ac- 
quainted with, I gave the following as my Opinion. 
1. That what we call Electricity is the Effect of 
a very ſubtil and elaſtic Fluid, diffuled through- 
out all Bodies in Contact with the terraqueous 
Globe (thoſe Subſtances hitherto termed Electrics 
per ſe probably excepted), and every-where, in its 
natural State of the tame Degree of Denſity. 

2. That this Fluid manifeſts itſelf only, when Bodies 
capable of receiving more thereof than their na- 
tural Quantity are properly diſpoſed for that Pur- 
poſe; and that then, by certain known Operations, 
its Effects ſhew themſelves by attracting and repel- 


of Fire, &c. directed towards other Bodies, hav- 
ing only their natural Quantity, or, at leaſt, a 
Quantity leſs than thoſe Bodies from · which theſe 
Snappings, c. proceed. 
3. That no Snapping is obſerved in bringing any 
two Bodies near each other, in which the Elec- 
rricity is of the ſame Denſity, but only in thoſe 
Bodies in which the Denſity of this Fluid is 
unequal. 


to the different Denſities of the Electricity in Bo- 
dies brought near each other, and by which Snap- 


ping each of them becomes of the ſame Standard. 
5. That Glaſs, and other Bodies, which we call 


Fluid from one Body, and conveying it to another, 
and that in a Quantity ſufficient to be obvious to 
al our Scales. '': RT ea ny 

6. Thar, in the Experiment in Queſtion, the Rea- 


On 


lung light Subſtances, by a ſnapping Noiſe, Sparks. 


4. That this Snapping is greater or leſs, in proportion 
Electrics per ſe, have the Property of taking this 


ſon why no Snapping is obſerved by a Perſoa up- 
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on the Floor touching him who rubs the Giobe 

with his Hands ſtanding upon Wax, without at 

the ſame time ſome other — ſuppotted 
by Originally-Electrics, or otherwiſe being in Con- 
tract with the Globe, is owing to whatever Part of 
this Man's natural Quantity of Electricity, taken 
from himſelf by the Globe in Motion, being re- 
ſtored to him again by the Globe in its Revolu- 
' tions; there not being any other Non-clectric 
near enough to communicate the Electricity to; 
and that therefore, in this Situation, the Electri- 
city of this Man ſuffers no Diminution of its 
Denſity. 5 

7. That the Fact is otherwiſe, when every thing elſe 
being as before, either a Gun- barrel ſuſpended 

in fake Lines, or a Man ſupported by Wax, or 

fuch-like, is placed near the Globe in Motion; 

becauſe then, whatever Part of the Electricity 
of the Perſon rubbing is taken from him, is com- 
municated either to the other Man or to the Gun- 
barrel, theſe, from their Situation, being the firſt 

| Non-clectrics, to which the Electricity taken from 

the Perſon rubbing can be communicated. 

8.. That, under theſe Circumſtances, as much Elec- 

rricity as is taken from the Perſon rubbing, is* 

given to the other; by which means the Electri- 
city of the firſt Man is more rare than it natu- 
rally was, and that of the laſt more denſe. 

9. That the Electricity in either of theſe Perſons is 
in a very different State of Denſity from what it 
naturally was, or from that of any Perſon ſtand- 
ing upon the Earth; this laſt being in a middle 
State between the two other Perſons ; that is, he 
has not his Electricity ſo rare as the Man eu 

ing 


er 
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ry 


bing the Globe, not ſo . that of ue 


1 by Eleetties per. ſe, n Fourging the Equa- 
tor of the 1a wy N 14 0 
10. That therefore the fame Effect, a Snapping, i is ob- 


ſerved, upon bringing any Non- electric near either 


of theſe Perſons, from very different Cauſes: For it 


is apprehended, that, by bringing the Non: electric 


ping reſtores to him what he had loſt; and that, 
by bringing it near him, , whoſe. Electricity is 
more denſe, it takes of his Surcharge, by which 
an their original Quantity i ts reflored to cach. 


gv. This Solution of this Phenomenon, without 
allowing any Part of the Electricity of either of theſe 
two Perſons to be furniſhed by the circumambicnt 
Air, was ſatisfactory, not only to the Gentleman 
who propoſed it, but to many of the Royal Society, 
excellent Judges of this Matter, to whom I ſhewed 
the Experiment: And this the more ſo, as it is to 


be obſerved, that if, under the before: mention d Cir- 
cumſtances, the Perſon rubbing the Globe was touched 
by him who held his Finger to the Globe, the Snap- 
ping was much greater than if either of them touched 
à Perſon ſtanding upon the Floor; as the Denſity of 


the Electricity between theſe two Perſons: was fo 


much more different than that of either of them 
to him on the Floor: Whereas did their Electricity 
proceed from the Air, , from their being both elec- 
triſed they ought not to ſnap at all Ar their touch- 
ing each other z Or, — a they; did touch, cach 
other, they both of them, upon a Suppaſition that 


N upon 
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near him, whole Electricity is more rate, this Snap- 
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they did receive their Electricity alike from the Air, 
ſhould manifeſt the Accumulation ne and ſnap 
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981 
upon the Touch of a Man ſtanding upon the Floor, 
the contrary of which invatiably happens. 

(VI. At this time I am the more particular concern- 
ing the Solution of this ſingular Appearance, as Mr. 
| Collinſon, a worthy Member of this Society, has re- 
ceived a Paper concerning Electricity from an ingeni- 
ous Gentleman, Mr. Franblin, a Friend of his in Pen- 
luania. This Paper, dated June 1. 1747. I very 
lately peruſed, by Favour of our moſt worthy Pre- 
ſident. Among other curious Remarks — is a 
- like Solution of this Fact; for though this Gentle 
man's Experiment was made with a Tube inſtead of a 
Globe, the Difference is no- Ways material. As this Ex- 
periment was made, and the Solution thercof given up- 
on the other Side of the Atlantic Ocean before this 
Gentleman could poſſibly be acquainted with our hav- 
ing obſerved the ſame Fact here, and as he ſeems very 
converſant in this Part of Natural Philoſophy, I take 

the Liberty of laying before you his own Words. 


* . Perſon fandiog on Wax, and rubbing 4 
Tube, and another Perſon on Wax drawing the 
Fire; they will both of them, provided they do 
not ſtand ſo as to touch one another, appear to 
be electriſed to a Perſon ſtanding on the Floor; 
that is, he will perceive A Spark on approaching 
each of them with his Knuckle. 

2. But if the Perſons on Wax touch one ano- 
© ther during the exciting of the Tube, neither of 
6 then will appear to be electriſed. 

If they touch one another after the exciting 
c * Tube and drawing the Fire as aforeſaid, there 
« will be a fironger Spark between them, than was 
between either of them and the Perſon on the 
Floor. 2 


J 99 1 


4. After ſuch a pang Spiele neither of them 
8 Aiſle any Electricity.” oY | 
«Theſe rp we attempt ts account for 


< thus 


< We ſuppoſe, as a5 aforeſaid, that Gene Fire ig is 
6 a” common Element, of which every one 'of 
© theſe three Perſons has his equal Share before 
any Operation is begun with the Tube. . 
„ho ſtands upon Wax, and rubs the Tube, 
collects the electrical Fire from himſelf into the 
Glaſs; and his Communication with the com- 
mon Stock being cut off by the Wax, his Body 
© js not again innedintely ſupplied. © B, who 
0 © ſtands upon Wax likewiſe, paſling his Knuckle 
© along near the Tube, receives the Fire which 
© was collected by the Glaſs from A; and his 
Communĩcation with the common Stock being 
* cut off, he retains/ the additional ntity re- 
© ceived: - To C ſtanding on the Floor, both ap- 
< pear to be electriſed: For he, having only the 
© middle Quantity of electrical Fire, receives 4 
Spark upon approaching B, who has an over 

0 Ten but gives one to A; who has an un. 
der If A and B approach to touch 
each bcher, the Spark is ſtronget; becauſe the 
Difference between them is greater. After ſuen 
Touch, there is no Spark between either of them J 
and C, becauſe the electrical” Fire in all is re- 
© duced to the original Equality. If they tooch 
< while electriſing, the Equality is never deſtroyed, 
the Fire only. circulating. Hence have ariſen 
* ſome new Terms among us. We ſay, B (and 
$ Bodies alike circumſtanced) is — 8 5 
N 2 * tively ; 
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1 J. magatively ; arc father, B is eleetriſcd 
© plus, A, minus. And we da in SRE Experts, » 
dements clecteiſe Fus or-, inn, a we think pro- 
* per. To electriſe plus or minus, no more neggds, - 
155 known than this; that the Patts of the Tube 
cor Sphere, that 3x6 rubbed, do, in the Inſtant of 
= Fricrion attract rhe Slsctrical Fire, and 
therefore take it hom the Thing rubbing... The 
ame Parts immediately, as the Friction upon 
„ ahem ccaſes, — 19 give the Eire, they 
© haye receiyed, t any body that has leſs, Thus 
vou may<ircplgp it, as Mx. Ii al ſon has ſhęw nis 
5 Sou may allo. agcumulato r Iubſtract it upoꝶ or 
8 from any Bodylas yon connect that Body with ghe 
„Rubber or ich the Receiycr, the Commyuni> 
cation with tha common Stack being cut off. 
The. Solution of this Gentleman, in relation) to 
this Phenomenon, ſo cxactly; conelponds with, chat 
which I effefd very Farly 6-4 Spring, tat I cgyld.yor 
hel communicating . 1: botiz-'3'-d of 1g 
$ VAL lo.$c&. 52. and 62. of xwy.Sequel rolahe, clec- 
trical E xperimestʒ / which, I prefered: to hg Raye! 
Society laſt Near, from not having conſider this Ex- 
peri ment in à ſtatical Vie v and from not then. 5 . 
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giging the Velocity of Electricity ſo great ave dice 
hans found it, I concluded, thay the,Snappingolbieryed, 
if a Perfon ſtanding upon the Flags touched the, Man 


ſtanding upon Wax, who tutned the Wheel of Me elec- 
 rrifying Machine placed likewiſe up May, tg;,be 
owing to the Inyexſion of the uſusi Courſe of æhg Elec 
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Cee my Sequel, P. 64. 
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the Gun-barrel-ſulpended. in aun Lines was touched 

by Non ęlectricz, 824 8 s, from. d FA e 1 
Fl 


had found chat, Electricity was not fyeniſhed by dry. 
Air, b 


many . it coul 5 come down. 
13 Fn's ines; V, from Kaeeboß the 

n upon the, de argued a the 170 of E 8 5 
5 I, conceive . could haf SD no other. 
Way, than that's ing of the Globe by. a Cu- 
e oh ac Hand, N ies by it a, Fitneſs, to 
rake off the Eliza, 5 hy tlie ſuſpended 
Gun- of. from the. Non-elcth the 9 the hae 
and lodge it —_ „ Machine, ar the, 
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further, and increaſed thereby the- electrical Explo- 
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8 VIII. I beg Leave to correct alſo what I mentjon'd 
in my E p. 69. in relation to my ſuggeſting, 

the Exploſion of the charged Phial through 
the Body of a Man, or other Non- electrics, as much 
Electricity as was taken from his Body, was imme- 
diately replaced by the Floor of the Room upon 
which he ood: 1 having fince found, that the charged 
Phial would explode with equal Violence, if the Hook + 
of the Wire, which is uſually run through the Cork 
of the Phial, was bent in ſuch a manner as to come 
near the Coating of the Phial, without any other Non- 
electric being near, from which ſuch Quantity could 
eme . ere onde 
FIX. I take notice of theſe, inaſmuch as, notwith- 
ſtanding the yery gteat Progrefs that has been made 
in our Improvements in this Patt of Natural Philo- 
fophy within theſe few Years, Foſterity will regard 
us only as im our Noviciate ; and therefore it betioves 
us, as often as we can be juſtified thereid by Expe- 
riment, to cortect any Concluſions we may have 
drawn, if others yer more probable preſent them- 
ſelves. | 1 80 191 | ( b 141 ; Ell. 
X. 1 laid down and conſider d largely in my 
Sequel *, that the Stroke from the Phial, in the Ex- 
periment of Leyden, was not in Proportion to the 
Quantity of Matter contained in the Glaſs, but was 
increaſed by the Quantity of Matter in the Glaſs, and 
the Number of Points of non- electrical Contact on 
the Outſide of the Glaſs. This Fact I have purſued 
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fron to an aſtoniſhing Degree. To this End I pro- 
cured three cylindrical Phials blown very thin, about 
ſeventeen Inches in Height and four in Diameter: 
After theſe: were coated within an Inch of their 


Necks withShect-Lead,  Lput into each fifty Pounds 
of leaden Shot. I chofe this Form for the Glaſſes, 
that the Matter therein contained might be expoſed 
under as largè a Surface, as could conveniently be ob- 
tained., Theſe Glaſſes were placed near each other in 
a convenient Part of my Room, and did communi- 
cate with. each other .by means of a ſryall iron Rod 
lying upon all their Mouths, and touching Pieces of 
ſtrong Wire ſtuck into the Shot contained in them: By 
this Management one of theſe could not be electriſed 
without communicating with the reſt. The leaden 
Coatings of theſe Glaſſes were alſo connected together 
by ſmall Wires, all which center d in one tail Wire; 
fo that, when the Matter contained in theſe three 
Glaſſes was replcte with Electricity, which was done 
by a Wire from the Gun-barrel faſtened. to the iron 
Rod lying upon their Mouths, the whole Quantity 
of Electricity here accumulated might be diſcharged 
at once by touching the Gun-barrel with an iron 
Rod faſtened to the tail Wire. When the Glaſſes 
arc ſufficiently electriſed, if the Room is dark, you 
will ſee Bruſhes of blue Flame from ſeveral Parts of - 
the conducting Wire; and theſe indicate the proper 
Time of — the Exploſion. Theſe Glaſſes, from 
the Thinneſs of their Sides, and from the Weight 
of their leaden Shot, are very liable to burſt; — 
if one of them happens to have the leaſt Crack in 
any Part of its Surface, which is under the Lead, 
none of them can be electriſed; all the Electricity 


paſſing 
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paſſing off by that Crack. The electrical. Exploſion 


from two or 8 of theſe Glaſſes is not double or 
treble to that from one of them; but the Exploſion 
from three is much louder than that from two, that 
from two much louder than that from one. 

$ XI. The Experiment juſt mentioned induced 
me to imagine, that the Exploſion from theſe Phials 
was owing to the great Quantity of non- electric 
Matter containcd in them: And whilſt I was con- 
ſidering of ſome certain Method of aſſuring myſelf 
whether the Fact were fo, Dr. Bevis informed me, 
that he had found the electrical Exploſion to be as 
great, as when he had accumulated the Electricity 
in a half Pint Phial of Water, by the following 
Method. 'He covered a thin Plate of Glaſs, of about 
2 Foot ſquare on both Sides, with Leaf. Silver; this 
he made to adhere to the Glaſs with very thin Paſte. 
A Margin of an Inch was left on both Sides; other- 
wiſe, upon eledrifying this Plate, the Electricity 
would be prevented from being accumulated upon 
one-of its Surfaces, by being propagated from the 
Silver on one Side to that of the other. When the 
glaſs Plate was thus prepar'd, if it was placed upon 

_ a Table in ſuch a Manner, that, ai fully elec- 
triſed by a Wire or ſuch-like from the prime Con- 
ductor, a Perfon touched the under Surface with a 
Finger of one of his Hands, and brought one of the 
Fingers of his other near the upper Surface thereof, 
or near the prime Conductor, he was ſhocked in 
both his Arms and acroſs his Breaſt. The ſame Effect 
happen d, if, when this Plate was electrified in the 
defore· mention d Manner, a Perſon holding it in his 
Hand by the Margin, and without touching the Sil- 
| ver, 
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Silver preſented it, even ſome time after it had been 
taken from the prime Conductor, to another Perſon 
who touched the under Surface with his Finger, and 
held it there till he touched the upper Surface with 
a Finger of his other Hand. RF ra an 

XII. This Experiment was ſufficiently convincing, 
that the Greatneſs of the electrical Exploſion, in my 
former Trials, was not owing ſolely to the great 
Quantity of non- electric Matter contained in the 
Glaſſes 3 as the Exploſion from the glaſs Plate fil- 
vered was occaſioned by about fix Grains of Silver, 
upon which the Electricity was accumulated; more 
eſpecially as this Exploſion was equal, if not ſupe- 
rior, to that from half a Pint of Water contained in 
a thin Glaſs as uſual, under the moſt favourable Cir- 
cumſtances. 

$ XIII. As each of the Surfaces of the glaſs Plate 
juſt mentioned mcaſured ſixty four ſquare Inches, I 
was deſirous of purſuing this Inquiry further; and 
accordingly procured a cylindrical glaſs Jar blown 
very thin, of ſixteen Inches in Height, and eighteen 
Inches in Circumference. This J cauſed to be co- 
vered both within and without with Leaf-Silver, to 
within an Inch of its Top. This Glaſs with its Mar- 
gin made very clean (upon which the Succeſs of the 
Experiment conſiderably depends) was fully elec- 
triſed by the means of a Piece of Chain, let down 
to the Bottom of the Jar, by a Wire from the prime 
Conductor; and the Exploſion made by its being 
placed upon a Plate of Metal, to which was faſten'd 
a Wire connected to an iron Rod, and this Rod was 
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brought near ſome gi ded Leather lying upon the 
prime Conductor. This Exploſion was equal to that 
trom the thrce Glaſſes before mention d, containing a 
hunde ed and fifty Pounds of leaden Shot; though 
here the Weight of the Silver lining the internal 
Surface of the Glaſs, upon which the Electricity was 
accumulated, did not exceed thirty Grains. So 
much of the internal Surface of this Jar, as was co- 
vered with Silver, amounted, as the Surfaces of 
Cylinders are as their Length multiplied by their 
Periphery, and allowing thirty fix ſquare Inches for 
the Botrom, to three hundred and fix ſquare Inches. 
If this Exploſion was made in a dark Room, the 
Corrufcations within the Jar, at the Inſtant of the 
Exploſion, were extremely brilliant. | 
When this Jar is fully electriſed, if, inſtead of 
making it explode, you only bring the ſhort iron 
Rod, with which the Exploſion is uſually made, near 
a Picce of gilded Leather lying upon the prime Con- 
ductor, though not near enough to make the Glaſs 
explode at once, you hear the Electricity, accumu- 
lated within the Jar, eſcape with a Noiſe very like 
that of a ſmall heated iron Bar quenching in 
Water. 5 
$ XIV. The great Exploſion from the Jar before- 
: | mention d, when fo little nom electric Matter was 
included therein, has cauſed me to be of Opinion, 
that the Effect of what we call the Experiment of 
Leyden is great iy increaſed, if not principally owing, 
not ſo much to the Quantity of non electrical Mat- 
ter contained in the Glaſs, as to the Number of Points 
ä of 
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of non electrical Contact * within the Glaſs, and 
the Denſity + of the Matter conſtituting thoſe 
Points, provided this, Matter be in its own Na- 
ture a rcady Conductor of Electricity. For this 
Reaſon. it is preſumed, that fo much of the 
Lead contained in the Shot in the before-men- 
tiond Experiment, only concurted to make the 
electrical Exploſion, as touched the internal Surface 
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Bodies having the Power of readily conducting Electricity 
ſcemsto depend very little upon their ſpecific Gravity ſimply conſi- 
dered : Metals, for Inſtance, and Water, are in a great Degree 
Non-ele&rics, and conſequently conduct Electricity the beſt of 
any 'Subſtances, that haye yet fallen under our Notice; whereas the 


Calces of Metals, though very denſe Bodies, and very greatly more 
ſo than Water, prevent in a great Degree the quick Propagation of 
the ele 

1 | 


ral Power. $6 that a Phial coated within and without 
Ceruſtes J. 7. the Calx of Lead, and electriſed, did not, upon the 
Application as uſual of one Hand to the external Surface thereof, 
and touching the prime Conductor with the other, occaſion any 

Shock, or make any Exploſion more than the ſimple Stroke from 
the prime Conductor. The ſame Obſervation holds good with re- 
gard to red Lead, Litharge, and lunar Cauſtic or the Calx of Sil- 
ver, none of which ſnap, when electriſed. For the ſame Reaſon, 
Filings of Iron, which are ruſty, i. e. have their Surfaces converted 
into a Calx, are much leſs proper to be put in Glaſſes to make the 
Experiment of Leyden, than thoſe that are not; inaſmuch as theſe 
laſt cauſe a much louder Exploſion than the firſt. The making 
uſe of ruſty. Filings of Iron was the Occaſion of my mentigning 
in my Sequel, & XVI. that the Stroke from theſe was leis than that 
from Water; the contrary of which I afterwards found true, when 
Filings of Tron not ruſty were ſubſtituted, _ 62g 

II heretofore, p. 11, fc. of my Sequel, took notice, how 
much the Effect of this Experiment depended upon the Quantity 
of non- electric Contact upon the Outſide of the Glaſs, SY 
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of the Glaſs: As a great Part of this Surface was 
without Contact, occaſioned by ſuch of the Shot as 
preſented themſelves thereto, touching, from their 
ſpherical Figure, only in one Point, there conſe- 
quently remained without Contact comparatively 
great Spaces between each Shot. This Defect was 
obviated by the univerſal Contact of the Inver, and 
thereby was occaſion'd the greater Exploſion. 

XV. The following Experiment has ſome Re- 
lation to the preceding. If a Phial of warm Water, 
without being coated with Sheet-Lead, or other 
non: electrical Matter, is electriſed by connecting it 
to the prime Conductor; and a Ring of ſmall Wire, 
in lieu of the uſual Coating, is put round this Phial, 
the Wire being continued of a ſufficient Length 
to touch the prime Conductor ;' upon diſcharging 
the Phial, you have a light Exploſion, and a Flaſh 
of Fire ſeems at that Inſtant to fill the Glaſs. But 
if this Experiment is made in a very dark Room, 
and with. great Attention, this Flaſh in the Phial 
will not then ſeem to proceed from the whole Quan- 
tity of Water contained therein; but, as far as the 
* Suddenneſs. of the Exploſion will permit the Eye to 
follow it, will be ſeen to occupy only the ihternal 
Surface of the Phial. | 

6 XVI. I order'd another glaſs Jar as large as poſ⸗ 
ſible to be blown, ſo that the Glaſs thereof might 
be very thin; and after many Attempts of the Glas. 
makers I procured one, the Height of which was 
twenty two Inches, the ok wr forty-one; * This 


was covered within and without, leaving a Margin 
of 
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of an Inch at Top, with Leaf. Braſs. As much of 
the internal Surface as was Covered amounted to 
1129 ſquare Inches. But the Difficulty I met with 
in procuring this Glaſs was ſufficiently recompenſcd 
by the great Increaſe of the Exploſion theretrom, 
when fully electriſed, and diſcharged in the ſame 
manner as the glaſs Jar before - mention d. The 
Report was vaſtly louder ; all the attendant Phæno- 
mena greatly exceeded any thing of this kind I was 
before acquainted with. As the Quantity of Metal 
within this Jar did not excced two Drams, this Ex- 
periment gives further Weight to my Opinion be- 
fore-mention'd & XIV. in relation to the manner of 
increaſing the Effects of the Experiment of Leyden; 
and from what the Phenomena of that furpriſing 
Experiment principally proceed; US. not from the 
Volume of the prime Conductor, nor from the 
Quantity of non electrical Matter contained in the 
Glaſs, but from the Number of Points of non-elec- 
trical Contact both within and withoutſide of the 
Glaſs, and from the * Denſity of the Matter conſti- 
tuting thoſe Points. 

XVII. It muſt be obſerved, that, ceteris paribus: 
the electrical Exploſion is greater from hot Water 
included in Glaſſes than from cold; and from theſe 
glaſs Jars warmed than when they are cold. 


8 XVII. 
* 4 3 #1 5 I 


* Though the Denfity of the Matter conflieutiag theſe Points 
proceeds, from their Number in a mathematical Senſe, yet in a po- 


pular one I take the Liberty to diſtinguiſh them. 
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FXVIII. The Exploſions from the large Glaſſes juſt 
mention'd fully  clcctrifed, as well as from (mall 
ones under the fame Circumſtances, will not be con- 
ſiderable, unlefs the Circuit, frequently mention'd 
in my Writings upon this Subject, be completed; 
that is, unlefs ſome Matter, non electric in à con- 
ſiderable Degree, and in Contact with the Coatings 
of the Phials, is brought into Contact, or nearly fo, 
with ſuch Non-clectrics as comm:micate with the 
Matter contained in the Phials themſclves. When 
indeed the Circuit can be completed, the Exploſion 
from the large Glaſſes is prodigious; the whole 
Quantity of Electricity therein accumulated, or nearly 
ſo, being diſcharged in an Inſtant. But the Fact is 
otherwiſe, if the Circuit is not completed, and the 
iron Rod in the Mouth of one of theſe Phials is 
touched by a Non-clectric (the Hand of a Man, for 
Inſtance) not in Contact with the tail Wire: For 
then there will be no Exploſion, no Shock; but the 
Perſon, approaching his Finger near the iron Rod, 
will ſee a Succeſſion of ſmall Sparks, more intenſely 
red than that large one ſeen, when the Phials ex- 
plode at once; and the Perſon making the Experi- 
ment, will feel a very pungent Pain, but confined 
to that Finger which touches rhe iron Rod. This 
Succeſſion of Sparks continues, until the Electricity 
accumulated in the Phials is nearly exhauſted. So that 
the Exploſion from any given Quantity of EleQri- 
City, accumulated as before-mention'd, is greater 
or leſs in proportion to the Time expended in make- 
ing that Exploſion : In like manner as a given Quan- 
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tity of grained Gunpowder rammed hard in a Piſtol, 
is almoſt inſtantancouſly fired, and that with a great 
Report; when the ſame Quantity of Gunpowder: 
rubbed fine, and rammed hard, takes a conſiderable 
Time in burning as a Squib, and makes no Explo- 
ſion. -- - Fatt] 
$ XIX. The Cauſes why the charged Phial will 
not explode quick, without the Electricity therein 
deſcribing a Circuit through Subſtances non electric 
in a great Degree, may be very difficult to be af 
ſig ned It is ſufficient for us in the preſent Inquiry 
to be aſſured of its being a certain, an invariable 
Law: And iS order to prove, that the- Electricity, 
upon the Exploſion, paſſes with its whole Force 
through the Circuit of Non electrics, contrary to 
what has been ſuggeſted, I made the following Ex- 
periment. | 
$ XX. I procured two ſmall ſquare iron Bars, of 
about fourteen Inches long: An Inch at each End 
of theſe I cauſed to be bent at right Angles. Theſe 
iron Bars were ſupported in ſuch manner (by Sub- 
ſtances whether originally electric, or not, was no- 
ways material) that each of their Ends came 
within about two Tenths of an Inch of ſome 
warm Spirit of Wine, or Eflence of Lemons in 
four Spoons placed upon a Table. I then ſuſpended 
a common coated Phial filled with Filings of Iron to 
the Gun-barrel, the tail Wire of which reached to 
a Table at a few Fect Diſtance, and was placed 
under a braſs Weight which ſupported the Handle 
of the firſt of the Spoons: Over this Spoon, at the 
Diſtance juſt mention'd, I placed one of the ſquare 
iron 
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| when the coated Phial was charged. When the Phial 


[' 1127. | 
iron Bats, and at its other End was placed another 
Spoon: This ſecond Spoon touched the Handle of the 
third, which was placed under one End of the other 
ſquare Bar, whoſe other End came near to the Spirit in 
the fourth Spoon, the Handle of which lay upon a 
Weight; and under this was placed a Wire connected to 
the ſhort iron Rod, with which the Exploſion was made, 


was well charged, if the Spirit of Wine: ſent forth 
Vapours, and the ſquare iron Bars were at a proper 
Diſtance from it; upon making the Exploſion at the 
Gun-barrel the Electricity ſnapped between the Spi- 
rit and the iron Bars, and the Spirit.alim.ſct on Fire 
at the ſame Inſtant in all the Spoons. It ſametimes. 
happened, that ſome of them only were fired. If 


the iron Bars were too near the Spirit, it was not 


fired, though the Circuit was completed; becauſe 


then no electrical Flame ſnapped between the Rods 
and Spirit ; that: Effect happening only, when the 
Parts of the Non-electrics deſcribing the Circuit 
are not in immediate Contact; on the other hand, 
if the Space left between the Bars and Spirit was 
too great, the Circuit could not be completed, and 
there would be no Exploſion. | 

XXI. This Experiment will ſeem more ſur— 
priſing in the following manner. When the Appa- 
ratus is diſpoſed of as before, the tail Wire from 


the coated Phial, before it reaches to the Table, is 


faſten d to an iron Rod ſtanding in a Pail of Water: 
Another iron Rod is likewiſe placed in the ſame 
Pail of Water, and a Wire from this laſt reaches 
under the Weight, which ſupports the firſt of the 
Ty betore- 
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before-mention'd Spoons. From beneath the Weight 
which ſupports the Handle of the fourth Spoon, a 
Wire reaches to an iron Rod ſtanding in a ſecond 
Pail of Water, in which is placed alſo another iron 


Rod, to which is faſtened another Wire connected 
with the ſhort iron Rod, which is employed to 
When, with this Diſpoſition 
of the Apparatus, the charged Phial is cauſed 
to explode, the Spirit or Effence of Lemons in 
ſome or all of the Spoons is ſet on Fire; to 
accompliſh which, the Electricity muſt neceſſarily 
paſs through one of the Pails of Water, and poſſibly 
through bdtff® But here it muſt be underſtood 
the Pails of Water ſtand upon a dry wooden Floor ; 
for if they ſtand upon one that is wet, or upon the 
Ground, the Circuit will be, for Reaſons frequently 
mention'd in the Courſe of theſe Inquiries, com- 
pleted between the two Pails, 
Matter is continuous, and be prevented from 
ing by thc Spoons where it is not ſo; and this will 
defeat the Succeſs of the Experiment. 
ber of Spoons in the Manner before-mention'd, and 

their Diſtance from each other, may be varied as far 
as is thought neceſſary. The Circuit may likewiſe 
be directed through any Number of Men, provided 
that each of them holds in one of his Hands a Spoon- 
ful of warm Spirit, and brings one of the Fingers 
of his other Hand at the proper Diſtance to the Spi- 
rit held in the Hand of the Perſon next him: By 
theſe means the Exploſion of the charged Phial will 
let on Fire the Spirit in ſeveral of the Spoons at 


make the Exploſion. 
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the ſame time, provided the Perſons employ'd hold 
their Hands ſufficiently ſteady. 
XXII. This Experiment exhibits new and un- 
expected Phenomena : In all the Experiments to kin- 
dle inflammable Subſtances by Electricity hitherto 
attempted both here and abroad, either the Spirit 
or the Non; electric, wherewith it was intended to 
be ſet on Fire, were placed upon Originally-Electrics. 
But here, on the contrary, although both one and 
the other are placed upon Non-electrics, we ſee the 
ſame Effect produced. Nor is the electrical Power 
leſſened, by exciting ſeveral different Quantities of 
Flame; in doing which, it paſſes ſo quick as to pre- 
vent the Poſſibility, in ſeveral Spoonfuls of Spirit, 
fired by the ſame Operation, of determining which 
of them was on Fire firſt: And though we know 
from its Effects, that the Electricity goes through 
the whole Circuit of Non- electrics with its whole 
Vigour, its Progreſs is ſo quick as not to affect, by 
by attracting or otherwiſe, light Subſtances diſpoſed 
very near the Non- electrics, through which it muſt 
neceſſarily paſs. 
XXIII. I would here recommend to thoſe Gen- 
tlemen of the Royal Society, who laſt Summer mea- 
ſured the reſpective Velocities of Electricity and 
Sound, a Proceſs of this fort to be executed at a 
proper Time; whereby they would be able to a 
very great Nicety to aſccrtain the abſolute Velocity 
of Electricity. For it may be contrived, that a Man 
may be placed in the ſame Room with the electrifying 
Machine, taking hold of a Wire in each of his _ 
Theſe 
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Theſe Wires may be ſo managed, that by mcans of 
the electrical Circuit, the Man holding them may 
be made ſenſible of the electrical Commotion, even 
under the Eye of an Obſeryer at the Machine: 
though before the Electricity can artive at the Per- 
ſan holding the Wires, it will be obliged to paſs 
through whatever large Space ſhall be thought con- 
venient for the Obſervation. The Time then ſpent 
tween the Exploſion .of the charged Phial, and the 
Perſon holding the Wires feeling the electrical Com- 
motion, will give the abſolute Velocity of Electti- 
city to great Exactneſs *. | 
XXIV. As my Inquiries upon the ;Subject of Elec- 
tricity have always tended as much as poſſible to the 
Analyſis thereof, I have often obſerved, that if; whea 
the electrifying Machine ſtands upon the Floor; the 
Globes thereof are rubbed with their Cuſhions, or 
with Hands cover;:d with Originally-Electrics of a 
ſufficient Thickneſs, and perfectly dry, no Electri- 
city will be perceptible upon the Touch of a Gun- 
barrel ſuſpended in filk Lines, and touching the 
Globe in Motion, or upon the Touch of any other 
Subſtances ſupported by Electrics per ſe; or, in other 
Words, there will be no Accumulation. of Electricity. 
The only Originally-Electrics fit for this Experiment 
(as all unctuous Subſtances, as Wax, Reſin, and 
ſuch- like, though Electries per ſe, by ſticking to the 
Outſide of the Glaſs render it unfit to excite Elec 
| treity 
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tricity from other Bodies) are to be obtained from 
the Animal Kingdom : And of theſe only ſuch as 
do not partake, from their Manufacture or other- 
wiſe, of any non-electric Subſtances. Thoſe of this, 
ſort, which I have tried, and always with the ſame 
Succeſs, when perfectly dry, have been Silk (woven 
or not), Velvet, Hair-Cloth, Woollen-Cloth, and 
the dry Skins of Rabbits dreſſed in their Fur; and 
the Event has been the fame, whether theſe Sub- 
ſtances have been rubbed under a greater or a leſs 
Degree of Friction: And ſcarce any Electricity has 
been perceptible, when thoſe Parts of theſe Sub- 
ſtances, which immediately are in Contact with the 
Globes, have been rubbed over with dry Chalk, a 
non- electric Subſtance. But the Succeſs is different, 
when theſe originally- electric Subſtances have lain 
in damp Places, or have been held over the Steam 
of warm Water ; becauſe then the Water imbibed 
by theſe Subſtances ſerves as a Canal of Communi- 
cation to the Electricity between the Hands or Cu- 
ſhions and the Globes in the ſame manner, as the 
Air, replete with Vapours in damp Weather, pre- 
vents the Accumulation of Electricity in any con- 
ſiderable Degree, by conducting it as faſt as excited to 
the neareſt Non- electrics. On the contrary, moſt 
Subſtances of the Vegetable Kingdom, whoſe Form 
makes them fit for this Treatment, though made 7 
dry as poſſible, furniſh Electricity, though in dif- 
ferent Quantities. I have tried Hemp, Linen- Cloth 
of various Kinds, Paper both of Linen and Hemp, 
Cotton in the Wool, Fuſtian, Cotton- Velvet, 
and 


1 


and many others of this Claſs. I have covered at 
one time the Cuſhion, with which I rubbed a Globe, 
with eight Lamina of Sheet-Lead, and have ex- 
cited Electricity from that Metal: And however 
improper a Deal-Board may ſeem for the Purpoſe 
of rubbing a Globe, I have more than once ac- 
cumulated Electricity from that, though its Sub- 
ſtance has the Appearance of being much leſs fit * 
than every one of the Originally-Electrics I men- 
tion'd before. OY 3 
XXV. To the Doctrine here laid down it may 
be objected, that Leather is an animal Subſtance, 
which, though perfectly dry, excites Electricity the 
ſtrongeſt of all the Subſtances hitherto diſcover d; 
that dry Leather ought to be conſider'd as an Origi- 
nally-Electric; and therefore, according to the Rule 
before-mention'd, ſhould not furniſh, from rubbing 
the Globe therewith, any Electricity at all. To this I 
anſwer, that though the dry Skins of Animals are Elec- 
trics per ſe, dry Leather is fat from being ſo; and this 
is oWing to the vaſt Quantities of reſtringent vegetable / 
Subſtances imbibed by the Skins throughout their 
whole Contexture in the Operation of Tanning in 
ſome Species of Leather, and of ſaline Subſtances, 
ſach as Alum, in others ; both which Subſtances are 
non. electric, and of theſe Leather very conſidera- 
bly partakes: For by theſe the Hides and Skins of 
Animals (and any Muſcle of their Bodies is liable 
to the ſame Treatment), which otherwiſe are as pu- 
treſcent as any Part of their Bodies ſoever, are made 
to laſt through many Ages, and be ſubſervient to 


many 
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many valuable Purpoſes of Life. The ſame Con- 
cluſion muſt be drawn concerning Hats, which, tho 
made of the Hair of Animals, furniſh Electricity, 
though but in a ſmall Degree: And this is occafion d 
by the mucilaginous and gunſmy Subſtances made 
uſe of by rhe Hatmakers, to give their Manufacture 
a ſuitable Stiffneſs. 

6 XXVI. From what tans advanced 65 XI. XII. 
XIII. XIV. XV. XVII. it may poſſibly be conjectur d, 
that the electrical Effluvia occupy only the Surfaces 
of Bodies electriſed; as we there found, that a very 
i ſmall Quantity of Matter, diſtributed under a very 

large Surface, would occaſi ion a greater Accumula- 
tion of Electricity, than a very much more conſi- 
derable Quantity of Matter under a leſs. But that 
the Electricity occupies the whole Maſſes of Bodies 
electriſed, and paſſes through their conftituent Parts, 
is clearly demonſtrated by the following Experi- 
ments. | 
XXVII. When I firſt engaged in theſe Inqui- 
rics, to aſſure myſelf of this Fact, J enveloped an 
iron Rod about three Feet in Length with a Mix- 
ture of Wax and Reſin, leaving free from this Mix- 
ture only one Inch ar each End. This Iron was 
warmed, when thus fitted, that the whole of its 
Surface, where it was intended, might be covered. 
This Rod, when electriſed at one of its Ends, ſnap- 
ped as ſtrongly at the other, as though it was with- 
out the Wax and Reſin. This could not have hap- 
pened from the Electricity's paſſing along the Sur: 
face of the iron Rod, becauſe there it was prevented 
by 
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by the Originally -Electrics, and conſequently muſt of 


Neceſſity paſs through it. 
$ XXVIII. A Phial of Water, in the Vanerinenc 


of Leyden can be electriſed, and may be cauſed to 


5 though the Wire, touching the Water in 
the Phial in making that Experiment, be run through 
a wex Stopple, exactly fitted to the Mouth of the 
Phial. 

XXX. I cauſed a glaſs Tube, open at each End, 
and about two Feet and a half long, to be capped 
with Braſs cemented to the Ends of the Tube. 

the Centre of each of theſe Caps was BY : 
ſlender braſs Rod; and theſe were diſpoſed fo in 
the Tube as to come within half an Inch of each 


other. When the Tube was properly ſuſpended in 
filk Lines with one of its Extremities near a glaſs 


Globe in Motion, the braſs Work at both Ends 


ſaapped equally ſtrong. As the Electricity could not 
paſs along the Surface of this Tube warmed and 
wiped clean, this Effect could not have happened, 
unleſs the Electricity pervaded the Subſtance of the 
braſs Caps. Upon touching the Braſs at the End of 
the Tube moſt remote from the electrifying Ma- 
chine, the Snaps from one of the braſs Rods within 
the Tube to * other were ſeen to correſpond 
with the Snaps without. More Experiments of this 
kind might be added, but theſe, I preſume, are ſuf- 
ficient to ſhew, that the Electricity occupies the 
whole Maſſes of non- electric Bodies electriſed. That 
the Electricity paſſes through Originally Electrics to a 
certain Thickneſs I took notice of in a Paper 1 did 


myſelf the Honour to communicate in February 
1745. 


6 XXX. 
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N XXX. I ſhall forbear at preſent to lay before 
WH you a Series of Experiments in vacuo; from the 
Wt] Compariſon of which, with the Experiments in open 
40 Air it appears, that our Atmoſphere, when dry, is 
(EH the Agent, whereby, with the Aſſiſtance of other 
14 Electrics per ſe, we ate enabled to accumulate Elec- 
Welty! tricity in and upon Non electrics; that is, to commu- 
WY nicate to them a greater Quantity of Electricity than 
01490 they naturally- have: From hence alſo we ſhall ſee, 
(ARR that, upon the Removal of the Air, the Electricity 
14 pervades the Vacuum to à conſiderable Diſtance, 
16440 and manifeſts its Effects upon any Non electrics, 
EB which terminate that Vacuum: And by theſe Means 
1, that originally- electric Bodies, even in their moſt per- 
* fect State, put on the Appearance of Non electrics, 
l by becoming the Conductors of Electricity. But theſe 
N Matters may ; poſlibly be the Subject of a future Com- 
11 munication. 
| 10 
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IV. A Letter from Mr. Francis Drake, Sur- 
eon, F. R. S. to Martin Folkes E/q; Pre- 

$a ent of tbe Royal Society, Sc. concerning 
the Bones of a Fœtus being diſcharged thro 


o 


an Uler near the Navel. ; 


Worthy Sir, York, Fune 22. 1747. 

Read Jah. 28.J WAVING a Call from hence into 
747 _ | | Lincolnſhire lately, to ſee a Patient, 
the Apothecary who attended on' him informed me, 
amoneſt other things, of an extraordinary Cafe, 
which had happened in that Neighbourhood, a very 
few Years ago. I have ſince been informed, on In- 
quiry, that it has not as yet been repreſented to the 
Royal Society; and therefore I hope you will do 
me the Honour to lay this Account of the Caſc 
before them, 

Jane, the Wife of James Burman, Labourer, at 
Scawby near Brigg in Lincolnſbire, was about 29 
Years of Age when ſhe married. About two Years 
after, when ſhe had had a Child at full Time, ſhe 
conceived again, and went regularly on for four 
Months. She then got a Fall, and about three Wecks 
after felt a Load in her Belly, which continued, on the 
right Side of the ſame, for between two and three 
Years. The Woman then grew very big with another 
Child, which preſſed ſo much upon the Lump as to 
give her great Uneaſmeſs. However, ſhe went on 
to her Time with her double Burden; and, three 
Ycars and a Quarter after the accidental Fall, ſhe 


Q was 


| Opening in her Belly. The Lum 


COMET „ 


L 122 


was deliver'd of a live Child at full Growth : From 


which Time ſhe grew worſe and worſe, with vio- 
lent Pain about the Navel, and an inflamed Tumour 
appeared near that Part. Upon Application to a 
neighbouring Surgeon, Fomentations were uſed, 
which produced a Suppuration at a ſmall Breach 
near the Navel. The Surgeon did not know what 
to make of this Swelling, and therefore did not 
venture to enlarge the Orifice ; but it continued diſ- 
charging a fetid parnlent Barter; for three or four 
Months longer. | 
About a Year, or more. OY her laſt Delivery, 
the Woman was ſuddenly ſeized in the Night- 
time, and a hardiſh Maſs of Fleſh, ſeemingly about 
eight Inches long, was diſcharged thro' the old 
was rather 
thicker than an ordinary Man's Wriſt, and which. 
being opened, contained -all the Bones of a Fætus, 
of about four Months Growth. 
At this time the Woman was much emaciated,occa- 
ſioned by the large Diſcharge of Pus from the Wound ; 
and, what was much more. extraordinary, e 
ſhe eat or drank came half - digeſted thro the Open- 
ing. White Bread, or better Diet, came thro in 
that Manner; but coarſe Rye Bread, or ſuch-like, 
was not digeſted at all. For which Reaſon, the 
poor Woman muſt have inevitably periſhed, had 
ſhe not been ſupported by a charitable Gentleman's 
Family in the Village, with Diet fit for her miſera- 
ble Circumſtances. 

She continued to diſcharge her Excrement in this 


Manner for ſix Months, and then that Symptom left 


her; after which the Ulcer was kept open other ſix 
1 Months, 


NE 
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Months, When it dried up of itſelf naturally, with 


a very firm but ſmall Cicatrix. 


] had the Curioſity to ſee this Woman, and Mr. 
Charleſworth, Surgeon and Apothecary at Brigg, 
ſent for her. She appeared Hale, ſtrong, and in 
full Health. I had the above Account of her Caſc 
from her own Mouth, atteſted by the Surgeon who 
attended her. 1 ſaw the Bones of the Fetus in 
Mr. Charleſworth's Poſſeſſion, perfectly white, and, 
I believe, not one wanting. The Woman further 
told me; that, nine Months after the Wound was 
healed, ſhe was deliver'd of another live Child, at 
full Time, but with great Difficulty. The whole 
Time that the Bones of the Fætus may be ſuppoſed 
to have lain in the Woman's Belly was about four 
Years and a half. 

Thus, Sir, I have drawn up the Account as well 
as I can, but very inaccurately. I have purpoſely 
omitted Terms of Art, in order to make myſelf 
better underſtood by thoſe who are not Surgeons 
or Anatomiſts. There are ſeveral Particulars in the 
Account, which I cannot reconcile to any natural 
Laws that I am acquainted with : However, as the 
Truth of the Whole is inconteſtable, it ſnews moſt 


evidently what wonderful Things Nature can do, 
with proper Aſſiſtance. 


1 am, Sir, with my beſt Neipeſts to the Gentie- 


men of the Society, 


Tour moſt obliged, and 
moſt. obedient humble Servant, 


Francis Drake. 
Q 2 V. 
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V. An Atcount of the Giants Cauſeway 7. 


a 
Ireland, in a Letter to the Preſident from 
the 1 Richard Pococke, LL. D. Arch- 
deacon of Dublin, and F.R.S. 


| Dublin, $5 Jan. 1747-8. 
Read Jan. 28. JN my laſt Paſſage over to this King- 
747. 1 I ſaw that very remarkable 
Curioſity, commonly called the Giants Cauſeway :$ 
The Sea-Cliffs are very high thereabouts, and what 
is called the Cauſeway is a low Head, extending 
from the Foot of the Cliffs into the- Sea like a Mole. 
This Head does not appear at firſt fo grand as it is 
repreſented in the Views engraved of it; but when 
one comes to walk upon it, and conſider it more 
attentively, it appears to be a ſtupendous Production 
of Nature. The Head ends.in two Points : I mea- 
| ſured the more Weſtern to the Diſtance of 360 
N Feet from the Cliff, and it appeared to me to ex- 
Mit! "i tend about 60 Feet further ; but this Part I could 
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not meaſure, by reaſon that the Sea was then high; 
and I was told, that at low Tides it might be ſcen 
| about 60 Feet yet further upon a Deſcent loſing it- 
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5 ſelf in the Sea. I alſo meaſur'd the more Eaſtern 
Point 540 Feet from the Cliff, and ſaw about as 
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» I much more of it as of the other, when it winds 
qi about to the Eaſtward, and is alſo loſt in the Water. 
1 One may walk upon this Head on the Tops of the 
n Pillars to the Edge of the Water. Theſe Pillars 
1055 wh are of all angular Shapes from three Sides to eight. 
1455 dj | The Eaſtern Point, towards that End where it joins 
e the Rocks, terminates it ſelf for ſome Way in a 
Wl 41 Bf perpendicular 


$ This Cauſeway is before tak en notice of in No. 199, 212, 235, 
and 241 of theſe Tranſadtions. 
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perpendicular Cliff, formed by the upright Sides of 
the Pillars, ſome of which I meaſured, and found 
to be 33 Feet and 4 Inches in Height. They ſay 
there are in all 74 different Sorts of Figures among 
them. Each Pillar conſiſts of feveral Joints or 
Stones lying one upon another, from 6 Inches to 
about a Foot in Thickneſs : Some of theſe Joints are 
in the middle ſo convex, as for thoſe Prominences 
to be nearly Quarters of Spheres, round each of 
which is a Ledge, upon which rhe Stones above 
them have reſted, every Stone being concave on the 
under Side, and fitting in the exacteſt manner upon 
that which lies next below it. The Pillars are 
from one to two Feet in Diameter, and conſiſt moſt 
commonly of about 40 Joints, moſt of which ſepa- 
rate very eaſily, tho ſome others, which are more 
ſtrongly indented into each other, cohere ſtrongly 
enough to bear the being taken away in Pairs. 

But the Cauſeway is not I think the moſt ſingular 
Part of this extraordinary Curioſity ; the Appearance of 
the Cliffs themſelves being yet tome more ſurpriſing ; 
theſe and their ſeveral Hrata J examined from the 
Rocks on the other Side of a little Bay, about halt 
a Mile to the Eaſt of the Cauſeway. I thence ob- 
ſerved, that there runs all the Way a Stratum from 
the Bottom of black Stone, to the Height, as well as 
I could conjecture, of about 60 Feet, divided per- 
pendicularly at unequal Diſtanees by Stripes of a red- 
diſh Stone, looking like Cement, and about 4 or 5 
Inches in Thicknels. Upon this there is another 
Stratum of the ſame black Stone divided from it 
by a Stratum 5 Inches thick of the red. Over this 


another Stratum of Stone ten Feet thick divided 
in the ſame manner; then a Stratum of the red 
Stone twenty Feet deep; and above that a Stratum 


* 
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of upright Pillars. Above theſe Pillars lies another 
Stratum of black Stone 20 Feet high; and above 
this is again another Stratum of upright Pillars riſing 
in ſome Places to the Top of the Cliffs, in others not 
ſo high, and in others again above it, where they are 
called the Chimneys. | | 
his Face of the Cliffs reaches for two computed 
Miles Eaſt from the Cauſeway, that is about 3 mea- 
ſured Engliſh Miles, to the Houſe of Mr. John 
Stewart two Miles Welt of Balmtoy. The upper 
Pillars ſeem to end over the Cauſeway, and, if I 
miſtake not, become ſhorter and ſhorter as one goes 
from it, lying between two Binds of Stone like 
Seams of Coal, and like thoſe little Pillars found 
in Derbyſhire 9. 

Theſe Binds probably meet together all round, and 
incioſc this extraordinary Work of Nature; andif {o, 
the Pillars muſt be very ſhort towards the Extremities. 

was led to this Conjecture by the following 
Obſervations: The lower Stratum of Pillars is that 
which goes by a Deſcent into the Sea, and which 
makes .what is calied the Giants Cauſeway ; and 
where this Deſcent approaches the Sea, it ſeems pro- 
bable that the Pillars become ſhotter and ſhorter, fo 
as to end not much turther off. Now the upper 
Bind of this Stratum may have been of ſo ſoft a 
Nature, as by degrees, in Proceſs of Time, to have 
been waſhed away by the Sea. And in the Cliff 
over the Cauſeway I taw ſeveral Pillars lying along 
in a rude manner almoſt horizontally, which ſcemed 
to me to be ſome of the Pillars of the upper $&ra- 
Tum fallen down by the giving way of the Bind 


which 


"= The Doftor here refers to a Paper of Mr. Emanuel Da Co/ia, com - 
municated May 14. 1747. but not yet printed. 
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which was under them, and over the lower ones 
that compoſe the Cauſeway. And here moſt pro- 
bably the upper Pillars ended, as they are ſeen no f 
farther in the Cliff. I ſaw the Tops of Pillars even 
with the Shore, both on the the Eaſt and Weſt Sides of 
the Cauſe way, and ſome much lower than the Cauſe- 
way itſelf; and it is probable that theſe are much 
ſhorter than thofe of the Cauſeway, which I meaſured 
above thirty Feet higher than the Tops of them. 
When I was upon the Cauſeway, I faw in the 
Cliff, to the South-eaſt, what they call the Organs, 
about a Quarter of a Mile off, and a third Part of 
the Way up the Cliff. They appeared ſmall, and 
ſomewhat like a black Szala#ites: They were not 
commonly known to be ſuch Pillars as the others; 
but they are ſo, and belong to the lower Stratum. 
When with great Difficulty I climbed up the ſteep —_ 
Hill to them, I found they were hexagonal, and 
larger Pillars than moſt of the others, being about 
2 Feet in Diameter; and I meaſured 5 Sides of one 
of them, which were of 13, 15, 12, 21, and 16 
Inches reſpeCtively. The Joints I could come at 
were about 9 Inches thick, and each Pillar, as well 
as I could count, conſiſted of between 40 or 50 
of them: Theſe yore are al moſt flat and plain, the 
Convexities on their upper Faces being ſo ſmall as 
to be ſcarce diſcernible. I enquired whether any 
of theſe Pillars were found in the Quarries within 
Land, and the People there told me they were not; 
but ſince I left the Place, I have been aſſured by 
others, that there are ſome found two or three Miles. 
from the Shore. 1 am, with the greateſt Regard, Sir, 


Your moſt obedient humble Servant, 
Richard Pococke. 
VI. 
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VI. I Letter from Maurice Johnſon Eſq; 
Preſident of the Gentlemens Society at 
Spalding, 10 James Jurin M. D. Fellow of 
the Royal College of Phyſicians, London, 
and F. R. S. concerning a Metalline Ther- 
mometer, in the Muſeum of that Society. 


SIX. Spalding, Jan. 16. 1747-8. 


Feed Jan. 28. S know it muſt give you Pleaſure, 
* and, being by you (as I deſire it may 
be at their next Meeting) communicated to the 
Roya! Society, may be of fome Credit to the Me- 
mory of the Inventor the late Mr. Samuel Frot her- 
zng ham, a Grazier at Holbeach in Elloe Holland, 
Lincolnſhire, and of ſome Profit to the Maker, give 
me Leave to acquaint you, that he (Mr. John Ingram, 
of this Place, Watch- maker and White- Smith, whoſe 
Father, originally a Black-Smith at Coubitt, and 
Inventor of the Machine for cutting Watch-Wheels, 
was alſo a moſt accurate Artiticer) having made, 
and, at my Inſtance ſome time ſince, fixed up in our 
Muſeum, a Metal Thermometer, which we, on Ex- 
perience and Obſervation, found to anſwer and go 
truly, I propoſed to the Company, at our laſt Meet 
ing in December, that our Society ſhould purchaſe it 
him, I ſend you, Sir, his Deſcription thereof, as 
enter d from his Mouth in our Minutes, which I 
truſt may be agrecable to you, and the worthy 
Members of that IIluſtrious Body, for which we 
here have the higheſt Honour: And though Mr. 
Beridge 
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Beridge (ſome time a Watch-· maker at Boſton) under 
the ſame Inventors Direction, made and carried u 
to Town a Machine ſomewhat, of this ſort, which 
ſeveral of your Members may have ſcen, yet I truſt 
this Account may not be unacceptable, I am. 


Tour wer affettionate humble $, er vant, 
NM. - Johnſon. 
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A Deſcription of the Metal Thermometer in the 
Muſeum; of the Gentlemens en at Spalding 
in Lincolnſhire. | | i 


T is compoſed of an u . Staff or Bar (a) of 
the beſt Iron, four Feet long, and an Inch and 


a Quarter broad, having a poliſh'd braſs Bar of the 
ſame Length and Width ſcrew'd to it before it, with 
four Steel Screws, and being alſo capp d b) with 
Steel, and thereon a Lever (c) moving upon a Stud 
of Steel, which communicates with another leſs 
Lever (40 (alſo upon a Stud) having a Chain (e) at 
the End of it, which laps round an Axis (H. whereto 
the Index is fixed, which ſhews the Degrees marked 
on a ſemicircular Arch (s) Under the Steel Screw- 
Heads there are ſmall Slits in the Braſs Bar (except 

the lowermoſt which is fixed) which admit of its 
expanding, whereby it protrudes and operates on the 
firſt· mention d Lever, which being raiſed moves the 
leſs Lever, and thereby draws the Chain which 
turns the Axis affixed to the Index, which ſhews the 


X Degree 


d © 
Degree of Warmth of the Weather marked on the 
ſemicircular Arch. At ) is a Screw thro two 
Studs, to draw the great Lever backwards and for- 
wards, as Occaſion may be; () is a Counter: balance 
to the ſmall Lever to draw the Hand back when 


the Braſs Bar ſhrinks. See the Figure prefixed in 
the TAB. RR 9 5 


— - 


In the Beginning of the Year 1735. I invented, and cauſed to be 
conſtructed, a Thermometer on the ſame Principles as this: L 
found that a Rod of Braſs 3 Feet hong was ſenſibly affected by the 
Changes of Heat of the Weather, having one expoſed in my Gar- 
den during the hard Froſt of the Winter 1739 and 40. And my 
Inſtrument was very ſenſible with either a Braſs Rod or an Iron 
| Rod, when the Bottom of it was placed in a Sand-Heat for chemi- 
cal Uſes ; but I ſhall refer the Reader to the Appendix to the pre- 
ceding No. p. 672. & feq. wherein Thave given, a full Deſcription of 
my Invention, andithe Reaſons why I did not publiſh it before; tho 
I have ſhewn the Inftrument to Scores of People ever fince May 
1735- and ſent a 85 and Draught of it to M. Buffon, Super- 
intendant of the Royal Phyfick Garden at Paris in the Year 1744. 
in order for his laying it before the Royal Academy of Sciences at 
Paris, from which I had ſome time before received a Diploma upon 
having the Honour of being appointed one of their Corre/ponding 


ers. 
C. Mortimer. 
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I. An | Aifract of the remarkable Caſe and 


Cure of 4 Woman, from whom a Fatus 
was extracted, that had been lodged thirteen 
Years in one of the Fallopian T Fubes; ; fent 
from Riga by Dr. James Mounſey, Phy- 
fician ta the Army of the Czarina, together 
with the Bones of the ſaid Fœtus, as a Pre- 


delivered accordingly in his Name, by 
H lenry Baker, F. K. 9. To” 


"HE Particulars of this extra- 


The Original ang 
1 50 ordinary Caſe are ſet foith 


at large in * Dr. Mownſey's 


4. 1747-8. 
Paper, the Subſtance where: 


of i is as follows: 


A Soldicr's Wife, of Abo i in Finland, of a mid- 
dling Stature, and who had been the Mother of two 
Children, being pregnant a third time in the Year 
t730. was afflicted with violent Pains and Twiſtings 


in the Bowels, ſwooning Fits, Vomitings, and great 


Diſorders in her Back and lower Belly. Theſc 
Symptoms, and Complaints of ſeveral other kinds, 


continued to make her _y till ſhe found her 
| Burden 
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* * * © 
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* Tt is likewiſe printed in the Swedi/b Language, in the Ac 
of the & yal — at e, 


ent to the Royal Society of London, and 
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Burden increafe, which fell from Side to Side as 
ſhe changed the Poſture of her Body, and could be 
preſſed by her Hand from one Place to another, but 
rather choſe to remain on the right Side. 
After Quickening her Health . better, ſhe 
grew bigger belly d than ordinary, and was ſuppoſed to 
catry Twins. About the time her Delivery was ex- 
pected, ſhe was taken ill with violent Pains by Fits 
acroſs her lower Belly; but had none in her Back, nor 
any Forcings downwards; and next Day theſe Pains 
went off, which made her ſuppoſe ſhe had. miſ- 
recko0n'd. But after this her Breaſts ſwelFd; and gave 
Milk in Plenty; and her Menſes came on, attended 
with more violent Pains than ſhe had had before ; 
and ſuch large Diſcharges of Blood from time to 
time, that ſhe could neither ſpeak nor move ; and 
even after the Floodings were ſ{topp'd, her Blood 
and Strength ſeem d quite ethauſted: She often 
fainted away, and was — thought to be dead. 

She continued very ſickly for ten Years afterwards ; 
during which Time her Burden was moveable, and 
fell from Side to Side. But in the Month of Sep- 
tember 1741: ſhe felt a Pain beneath the Navel, 
with a Swelling and Redneſs, which in about three 
Weeks appear d like a {mall Boil. This ſhe pierced 
with an Awl, and a yellow-colourd Water ran 
from it without any Smell, and continued ſo to do 
for near three Weeks more, when it diſcharged a 
purulent ſtinking Matter. 

In the Month of June two ſmall Bones came 
our, which were given to the Surgeon that” viſited 
her; who only applied a Piece of Plaiſter, perſuading © 
her that a — was impoſſible. Other ſmall Bones 

work d 


Alo, a grooved Probe was thruſt into the Fiftuls, 


+4 

_ work'd themſelves out afterwards, till OZFobey 1742. 
wuen the Head-Quarters of the Ruſſian Army being 
at Alo, this unhappy Woman applied to Dr. Moyn-- 
fey, who, after a careful Examination, undertook 
to deliver her. And accordingly, defiring the Af. 
ſiſtance of Mr. Geitle, Surgeon to the Regiment of 


and an Inciſion made with a Biſtory, upwards and 
obliquely, from the Linea alba into the Cavity of 
the Abdomen; but ſhe being unruly, and the Ope- 
ration not going on to the Doctor's Liking, he pro- 
ceeded no farther till the next Day; only ſome looſe 
Bones were extracted, and the Wound dreſſed with 
Tents and Compreſſes, to hold in the Omentum, 
and keep the Wound open. * 
At the next Oper 


ration the Inciſion was carried 
downwards, and then another Inciſion continued 
from the firſt was conducted upwards, and flanting 
at a ſmall Diſtance from the firſt taking care to keep $ 
as near as poſſible the Direction where the Adheſion 
of this Body to the Peritonæum appearcd to be, and 
avoiding to make the external Wound larger than 
abſolutely needful, leſt the Omentum and Guts ſhould 
fall out; and particularly left the Suppuration ſhouſd 
exeeed the Strength of Nature, which was here al- 
ready neatly exhauſted. | 
A large ning was now made, but the Fætus 
being cloſely enveloped by its containing Sack, 
the Doctor durſt not venture to draw it out by 
Force, for fear ſome of the naked Bones might la- 
cerate the internal Parts: Wherefore, dilating this 
Sack witk the Points of a Pair of Probe- Sciſſars, di- 
rected by the Fingers of the left Hand, he ome 
| 8 2 an 


[134 ] 
and cut in Pieces the Skull, which afterwatds he er- 
trated piece-meal, 

The Matter that firſt iſſued our had a very nauſe- 
ous Smell, and conſiſted of Membranes, Fat, and 
corrupted Fleſh. On opening the Cranium, the Ce- 
rebrum appeared of its natural Colour, The Opera- 
tion having been long, and the Woman fainting 
away, the Wound was dreſſed, without attempting 
to extract more at that time. In the Evening ſhe 
was taken with Vomitings; but by proper internal 
Medicines, and Flannel Stoups rung out of hot 
Wine, applied over the whole Belly, and often re- 
new dy ſhe found Eaſe, and grew better. — The 
Loſs of Blood, during the whole Operation, was 
inconſiderable, os 

Next Day the Bones of the Trunk, and moſt of the 
other large ones, 'with their Ligaments and rotten 
Fleſh, were taken out. The Matter diſcharged for 
ſeveral Days was of a dark-brown Colour, occaſion'd, 
by Blood ifluing from the dilated Pores of the in- 
ternal Surface of the Sack, which render'd the Mat- 
ter at firſt of a deep-red Colour; but that changed 
daily and gradually, till at laſt it became white. The 
Doctor imagines this Diſcharge to reſemble the Lo- 
chia after Child- birth; for after the Fætus was ex- 
tracted, the Woman's Breaſts ſwell'd, and gave Milk 
in Plenty for two Months, in Quantity, Colour, 
and Conliſtence; as if after a Delivery at the proper 
;—_ ST | 

The Doctor examined this Sack very diligently 
with his Fingers, whilſt thin, and not contracted, but 
formed into Wrinkles, through which he felt the 
Rectum, the Veſica urinaria, and, as he . 

| the 
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the Fundus Uteri. Many ſmall Bones lay in the 
Folds ; but, as ſhe complained not of Pain, they 
were left till the Suppuration began, excepting thoſe 
the Sack in contracting itſelf threw out. 
Beſides Fomentations, Balſamics, proper Bandages, 
c. vulnerary detergent Injections were found very 
uſeful, thrown in in large Quantities, both to waſh out 
the putrid Fleſh, and bring away the Scales of Bones 
which were till concealed in the Folds of this 
Sack. | | 
The Sack contracted itſelf daily, grew ſmooth and 
white within, and narrower as it approached the 
Uterus, which gave Reaſon to believe it one of the 
Fallopian Tubes. | 
The Wound was cured in about fix Weeks, and 
the Woman deliver'd from a long State of Miſery 

grew fat and luſty, and now enjoys. good Health. 
Comparing theſe Circumſtances together, it ſeems 
reaſonable to believe this Fruit never was in the 
Cavity of the Womb, but that the impregnated 
Ouum was ſtopt in its Paſſage through one of the 
Fallopian Tubes, where it grew, and was detained. 
ſo many Years ;. and that the Inflammation, which 
happencd below the Navel, was not owing to the 
Rottenneſs of the Fætus, or to its bare Bones ſcek- 
ing a Diſcharge, but rather to ſome accidental Fric- 
tion of the containing Sack againſt the Peritonæum, 
thereby producing Adheſion, Obſtruction, Inflamma- 
tion, ec. The Fztus, before this Accident, mult 
have remained all theſe Years intire, and without 
perfect Corruption: For it took no leſs Time, after 
its Communication with the common Air, 1 * it 
| | ewed. 


fhewed Marks of Putrefaction, than a freſh Subject, 
kept in the ſame Degree of Heat, would have done. 
The Doctor's Obſervations of the Bones are: That 
they have a full Proportion to thofe of a Child at nine 
Months, and that the Fibres are more RE their 
Articalations ſtronger. The Sockets for the Teeth 
are fix on each Side of the Jaws: the Dentes Inci- 
fores of the upper Jaw are high and large; the Mo- 
lares have almoſt all begun to oſſify in their A. 
veoli; at leaſt the Crown, which is the cortical 
Part, is form'd, and they are fill'd internally with a 

cretaceous Subſtance. In new-born Children thoſe 

Parts are ſeldom found ſo far advanc'd, which gives 

Reaſon to believe this Child did not die within the 

ordinary Time of Pregnancy, and that the different 
Accidents, before-mention'd to have happen'd, were 
chiefly owing to the preternatural Situation of the 


* 


Fetus. 855 | 
Some Places in the Skull appear to have been 
carious, and corroded by ſame ſharp Humours; and 
Nature, ſupplying its offifying Juices, has repaired 
theſe Places, and render'd them more ſolid and 
whiter than the reſt, but very uneven and ſcabrous, 
from the different Times and Directions of the bony 
Sproutings. There are like wiſe Exoſtoſes on the 
Ends of the Thigh-Bone, and ſome other Bones. 
Tis very difficult to determine about what Time 
the Growth of theſe Productions began or ended. 
Suppoſing it from the Time of the Diſorders that 
happened in the firſt Months of Pregnancy ; would 
not ſuch a Diſeaſe have cauſed Death to the Ferns, 
before it had come thus to a full Growth? If it was 
the Conſequence of the violent Accidents which 


© happen d 
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kappen d about the Time of the natural Birth, the 
Child then muſt have continued alive ſome conſi- 
derable Time afterwards, during which theſe bony 
Excreſcences were formed; there being a perfect 
Oſſification, as performed by the Laws of Circula- 
tion, and not by any vegetative or petrifying Power, 
as in inanimate Bodies. 

Two or three of the lateral Proceſſes of the Spine 
were what firſt paſſed thro' the little Ulcer; the reſt of 
the Bones (except a few that were loſt in cleaning) were 
preſented by the Doctor to the Muſeum of the Royal 
Society. They retain a very ſtrong and ſingular 
Smell, though they were immediately cleanſed from: 
the rotten Fleſh, and well waſhed. 

The Woman came by Sea to Stockholm above a: 
Lear after this Cure, and was preſented to the Arn- 


dem in good Health; and che Doctot believes ſke- 
1S ſtill alive and well. 


I. The Motion of Pro jectiles near 5 Barts. 8 
Surface conſider d, independent of the Pro- 
perties of the Conic Sections; in a Letter 
za Martin Folkes Eſquire, Pr. R. §. id | 
Mr. Tho. Simpſon F. R. F. 


Read Feb. 4. A ETER fo „** has been already 
1 8 ſaid upon the Motion of Projectiles 
in vacuo, it may ſeem ncedleſs to attempt any thing 
further on that Head; nevertheleſs, as a thorough 
Knowledge in the Art of Gunnery is become = 
CHAS than 


, 
4 [WJ] * 
than ever neceſſary, and as Gentlemen employ'd in 


the Practice of that Art ate (I am ſenſible) too 
often detett d from applying themſelves to the The- 
ory, by the Difficulties they imagine they ſhall meet 
with in the Conic Sections, you will, I hope, par- 
don the Liberty I have taken, in troubling you with 
my Thoughts on a Subject, inf} which little or no- 
thing new is to be expected beſides the Method. 
When I firſt drew up this Paper (which was about 
two Years ago) I did intend, had Health permitred 
me to make the proper Experiments, to have alſo 
attempted ſomething with reſpect to the Reſiſtance 
of the Atmoſphere, whereof the Effects are indeed 
too conſiderable to be intirely diſregarded ; But if 
the Amplitude of the Projection, anſwering to one 
given Elevation, be firſt determined by Experiment 
(which our Method ſuppoſes) the Amplitudes in all 
other Caſes, where the Elevations and Velocities do 
not very much differ from the firſt, may be deter- 
mined, by the Proportions here laid down, to a ſuf- 
ficient Degree of ExaQtneſs: Becauſe, in all ſuch 
Caſes, the Effects of the Reſiſtance will be nearly 
as the Amplitudes themſelves; and were they accu- 
rately fo, the Proportions of the Amplitudes, at 
different Elevations, would be exactly the fame as 
in vacuo; which Proportions I now proceed to 
determine. : Es) 


PROBLEM I. 


Let two Balls be projected with the ſame Celerity, 
at aifferent, but given Elevations, tis propoſed . 


to determine the Ratio of the Times of their 
Flight, 
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Flight, of thoir'greateft rr — N = 
area, Anpltuder. * fondle Ot int K :: 
10 nie 3 

Let Pg (Fg. — rep reſent the Plane of FER Ho- 
tiacn, P and pzq the Paths of the Projectiles, 
deſcribed in t (pr morcover let and ape 
be the given Angles of Elevation, and let P. 
pq be biſected in i and h; drawing HE, 9T, 2 
and gf, all perpendicular to PA and making the 
Sine of MIS, its Co- ſine , the Sine I 
its Co-ſige: 1 — 22 

1 ce; the I deſcended by h 
Bodies = VI from a Point = Reſt, or 22255 
right Hae in which they would move, if not acted 
upon by Gravity) are known to be as the Squares of 
the Times, will be.to: gt, as. the Square of the 
Time of deſcribing PE 2 of that wherein the 
Ball would move uniformly over the Space PT with 
its firſt Velocity at P) is to the Square of the Time 
of deſcribing peg- (or of that wherein the other Ball 
would move uniformly thro the Length pz). But 
the Celerities at P and y being equal, by Hypothe- 
ſis, the Times in which the ſaid Lines PT and pt 
would-be aniformly deſcribed; are manifeſtly, as the 
Lines themſelves: Whence the Squares of -thoſe 
Lines muſt, alſo, be as the Squares of the Times, 
and, conſequently, as the . ee. that 
iS, I 22 21 7 

Nd by* Plane Trigonomerty -g 7 and 


78 2 net PT: : p18? (:: : 2 20 25 


X PT: *ͥ* pt; whence, by dividing he Antecedents 
1 by 


EF 0 


L! 
pt: F:; from which it appears, that the Times of 
Flight are directly as the Sines of Elevation. 

Again, the Times of deſcribing EQ and eq (which | 
are the Halves of the Wholes) being alſo to one an- 
other as S: g, and the Diſtances EH, eh deſcended 
in them, as the Squares af the Times, it likewiſe 

follows, that S: *:: EH: eb; or that the greateſt 
Altitudes are as the Squares of the Sines of Eleya- 
tion. $1113 953-88 20h 1 | 7 | 
Moreover, becauſe. (by Trigonometry) PT 
L and pr = 2, and it has becnalrcady proved, 


% 
- 


that, F: g:: PT: pt, it follows, that &: f:: LES; 


, whence, by multiplying the Antecedents by 


2 and the Conſequents by 2, it will be 252; 22 


(: :2P9: 2pq) :: PQ: pg. But — is known to be 


the Sine of double the Angle whoſe Sine is S, and 
Co- ine C, c. Therefore the horizontal Ampli- 
tudes are to one another, as the Sines of the double 
Elevations. 


55 n, 

Hence it follows, that the greateſt Amplitude poſ- 
ſible will be, when the Elevation is half a Right 
Angle, or 45 Degrees (becauſe the Sine of 90 is 
the greateſt of all others). | 


Corol. 


4 } 
Corol 22 


the greateſt Amplitude be given 
(from Experiment) the Amplitude anſwering to anx 


Therefore, if 


propoſed Elevation, above, or below; 45 Degrees, 
may from hence be found: For it will be as the Ra- 
dius, to the Sine of double the given Elevation, ſo is 
the greateſt, to the required, Amplitude. 


Corb. 3. 


Hence, alſo, the Altit 
be known; for 


- 


V. when the Angle QPT' is half 
a Right Angle, will be = PQ; and therefore HE 
472) = 7 alſo, in this Cale, K r; 


whence our Proportion 8? : 32: : HE: he will here 
become r*: : P: hez from whence it ap- 
pears, that, as the Square of the Radius is to the Square 
of the Sine of any given Elevation, ſo is half the 
greateſt horizontal Amplitude, to the Altitude of 
the Projection. Hence it alſo follows, that the 
Height to which the Ball would aſcend, if projected 
directly upwards, is juſt half the greateſt Ampli- 
tude. a 
3 | Carol. 4 

Therefore, ſince it is well known, that a Body 
in vacuo aſcends and deſcends with the ſame Velo - 
city; and that the Diſtances deſcended are as the 
Squares of the Velocities; it follows, that the Am- 
plitudes, at the ſame Elevation, with different Ve- 


locities, will alſo be to one another as the Squares 


of the Velocities ; becauſe they are as the greateſt 


Amplitudes, with the ſame Velocities (by Corol. 2.) 
| T2 „„ 


*% 


le of the Projection may 
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and theſe are as the Diſtances perpendicularly de- 
ſcended (by the precedent), Whence, univerſally, 
if both he Elevations and the Velocitics differ, the 
Amplitudes will be to each other in a Ratio com- 
pounded of the Ratio's of the Sines of double the 
Angles of Elevation, and of the duplicate Ratio's 
of a Velocitics, or impelling Forces. 


P. roblem II. 


7 he Angle e E levation, and i the he ercatef ſt horizontal 
Amplitude, being given, to find at what Diſtance 
the Piece ought to be planted, to hit an Object, 
whoſe Diſtance, above or below the Plane of the 


FH ori gon, is alſo given. 


Let AB (Fig. 2 and z.) be the Plane of the Ho- 
rizon, BC the perpendicular Height or Depreſſion 
of the Object, and AB the required Diſtance: Alfo 
let BC be produced to meet the Line of Direction 
AD in D, and let P be the Place where the Path 
of the Projectile would meet the Horizon; more- 
over, let P be perpendicular to AP, and CN 
parallel to A Then, by the preceding Problem, 
it will be as Radius: the Sine of 2BAD :: the 
given (or greateſt) Amplitude : AP ; which there- 
fore, is known. < 

Moreover, the Areas of ſimilar Triangles being 
as the Squares of their homologous Sides, we have 
APXPQ: ABXBD: A2: ADs. But AG: Me:: 
AB XxX BD: :9P:DC (from Principles already ex- 
plained) there efore, by Equality, APXx PN: AB Xx 
BD: : O: Dc; and conſequently :: 
BD: C; but (becauſe of the parallel Lines 


CN and AD BD: CD:: AB: AN; whence, 
again 


" 
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again by Equality, AP: AB: : AB: AN ; therefore, 
by Diviſion, AP: BP::AB:BN; and, conſe: 
8 APXBN = BPx AB. 

Let AP be now biſected in O; then BPx AB 
being = AO2—OB? (in the firſt Caſe) and =OB* 
— AO? (in the ſecond Caſe), we ſhall therefore 


have OB*= AO* + = AP xBN—AO x AO: +2BN: 
whence the Diſtance AB is likewiſe known. 2 J. 


Corollary. 


Hence, if the Flergtioo, and the greateſt Ampli- 
tude, together with the Diſtance AB of the Object 
be given, the Height or Depreſſion of the Ball in 
the Perpendicular BCD will be known : For it is 
proved, that AP: BP: :BA: BN; whence. BN is 
known : But, as the Radius to the Tangent of BNC 
. (BAD): ſo is BN to BC. 


Problem III. 


The greateſt horizontal Amplitudes of the Piece, 
together with the Diſtance and Height (or De- 
preſſion) of the Objett being given, to find the 
Direction or Angle of Elevation. 

D 
Let BC (Fig. 4 and 5.) be the- perpendicular 

Height or Dervclion of the Objea, AB its ou 

borizontal Diſtance, and AH the required Direction; 

Alſo let PQ (Fig. 6.) be the greateſt Amplitude 

(anſwering to 45 f Elevation); draw AC, in which 

produced (if need be) take, AG =; make MGO per- 

pendicular to AG, meeting A produced (if need "be) 


in O; and from the Centre O, with the Interval OA, 
let 


5 [ 144 ] 
let a Circle be deſcribed, interſecting A, produced 
in E, and the Line of Direction AD in H; join 
E, H, and let HI, AN and M, be perpendicular 
to AE, AO, and P teſpectively, and let BC, pro- 
duced, meet AH in D. 1 
It will appear, from what has been ſaid above, 
that TD: PRz :: DC: R therefore Pa being 
D 2 = 2G = AEZ, and RA PNA 
(by Conſtruction), we have D*: AE: : DC: AE, 
and therefore 2— AE x DC. 
Now, the Triangles ADC, AEH, being equian- 
gular (becauſe ADC=DAN = AEH, and DAC 
common to both) we likewiſe have 4: DC:: 
AE: EH, and conſequently AE x DC= ADxXE H 
= AD: (per above); whence EH=AD. There- 
forty as the Triangles ADB and EH are equian- 
gular, they are equal in all reſpects; and fo HI—=AB: 
Whence follows this caſy 8 


— 2 and... << Rr * ' 


| Conſtruction. 


- Having deſcribed the Circle AEF, as above di- 
reed, and drawn MG perpendicular to AE, take 
Gn equal to AB, and thro , parallel to AE, draw 
Hb, cutting the Circle in H and 5; join A, H. 
and A, h; then either of the Directions AH or Ah, 
will anſwer the Conditions of the Problem. From 
this Conſtruction we have the following Calculatior, 
VIZ. | ; 

As AB is to BC, ſo is AG to OG; which added 
to, or ſubtracted from, En (AB) gives On: Then, 
it will be, as AG: On: : the Co- ſine of OA: Co- 
fine of HOn (= 1.4h) the Difference of the two 


© required 


_— _ „ . -- _ > --- ah 
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required Elevations; whence the Elevations them- 
ſel ves are known. Q. E. I. 


V 


Corol. 1. 


Hence, if the Elevation of the Piece, with tlie Di- 
ſtance and the Height (or Depreſſion) of the Object 
be given, the greateſt horizontal Amplitude may be 
found: For it will be AB: BC: : Radius: Tang. of 
BAC; whence CAD is alſo known. 

— S. CD: . ACD (AHE) ::AD (HE): 
And, S. ADC: Radius:: AB: AD. 

Therefore, by compounding theſe Proportions, 
we have F. CAD x S. MDC: Radius XS. AC D:: 
AB: AE; which is equal to twice the required 
Amplitude, by Conſtruction. 


1 — 
Moreover, if the Elevation, and the greateſt ho- 


Projection on any aſcending or deſcending Plane AE, 
whoſe Inclination FAE is alſo given, may from 
hence be derived. For, S. AHE (ACD): S:E AH 

(CAD) :: AE (2PQ): EH (AD) and S. ACD: 
S. ADC: : AD: AC; whence, by compounding the 


two Proportions, $4”. F. ACD: F. CAD x S. ADC 


: 22 AC; from which AC is known. 


' Corol. 3. E 
Since it appears, that the Triangles ADB and 
EH are equal and alike in all reſpects, and, there- 
fore, the horizontal Diſtance AB, «univerſally, equal 
to the Perpendicular Hl, it is manifeſt, that, - 


 rizontal Amplitude be given, the, Amplitude of the 


; 
| 
4 
1 
. 
0 
1 
, 


D coincides with H; becauſe AD and EH are 


Zenith. 9 


_ alſo known. 


given; then, AC (AGO) being to BC, as Radius 


©... 


H Lis the greateſt poſſible, AB will alſo be the greateſt. 


poſſible; in which Circumſtance AC (if the Angle FAE 
be given) will likewiſe be the greateſt poſſible: And 
this, it is evident, muſt be, when H coincides with 
MG, or when the Angles HEA and HAE are 
equal (as in Fig. 7 and 8); at which time the Point 


always equal to each other. Therefore, ſince, in 
this Caſe, HAE (HEA) is=NAH, it follows, 


that the Amplitude, on any inclined Plane AE, will 


be the greateſt poſſible, when the Line of Direction 
AH biſects the Angle made by the Plane and 


' Corol. 4 ah 7 «8 
Hence the greateſt Amplitude on any inclined 
Plane may alſo be known; for the right-angled 
Triangles AOG and HOB, having AO= HO and 
the Angle O common, are equal in all reſpects; and 
therefore, as Tang. of AHG (BAH the Angle of 
Elevation): Tang. of CHG (CAB the Plane's In- 
clination) : : AG:GC; whence AC AO GC is 


1 Corol. 5. | 
Hence, alſo, if the greateſt Amplitude on an in- 


' clin'd Plane be given, the greateſt horizontal Ampli- 


tude may be determined: For, Radius: S. BAC: : 
AC: BCS CG the Difference of the given, and 
the required, Amplitudes. 


Cool. 6. 


But if, inſtead of the Plane's Inclination, the per- 


pendicular Height, or Depreſſion, of the Object be 


tO 


4 
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to the Sine of BAC, and Radius: Cotang. BA 
: BC: AB; the greateſt Diſtance AB, at. Which the 
Ball can poſſibly hit the Object, will from hence be 
given: which Diſtance (becauſe AC = AGEBC, and 
48. AC+CB Xx AC—BC). will alſo be. expreſſed 
by AG AOT BC. Hence the greateſt horizon. 


tal Amplitude of a- Ball, projected from aà given 
Height above the Plane of the Horizon is known : 
For ST (Fig. 8.) may here be ſuppoſed to repreſent 
the Plane of the Horizon, and QA the given Height; 
and then SC, being equal to 4B, is given from 


above = AGXAG +2 BC. 
TY Corol. 7. 88 
But, if the horizontal Diſtance AB be given, and 
it be required to find the greateſt Height the Ball 
can poſſibly reach in the Perpendicular BCD ; we 
ſhall have HG (AB): AG:: Radius: Tang. of the Ele- 
vation (BAH or AHG); and Radius: Tang. BAC 
(2B AH go*®):: AB: BC; which therefore is known. 
But (becauſe AC+BC = AG, and AC4CB x 
AC—TB = AB?) the ſame will alſo be truly exhi- 
| OG Ano GPs 
b AY _ I2AD „. 
ited by Wc 


Corol. 8. 


Laſtly, let the Height, or Depreſſion, of the Object 
be given, together with its Diſtance AB, to deter- 
mine the Direction, and the leaſt Impetus poſlible, 
to hit the Object: Then AB: BC: : Radius: Tang. 
BAC; whence the Elevation BAH is known: And 
as Radius: Tang. AHG (BAH):: MG (AB): AG; 
Whence the Impetus is alſo known. 


U II. 


- * 8 
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III. The Cafe of Henry Axford, who recover d 

the Uſe of his Tongue, after having been 

four Years dumb, by means of a frightful 

Dream; communicated by the Rev. Mr. 

Arcbaleacom Squire, F. R. §. 
Read Feb. 4. HEN RT Axford, Son of Henry Axford, 
1747-5. I of the Devizes in Wiltſhire, an Attor- 
ney, when a Child was ſubject to Convulſion Fits, 
which followed him pretty frequently till he was 
about 25 Years of Age. After this, his Health be- 
came extremely good. At about 28 Years old, go- 
ing with ſome Ladies to ſee Longleat in Wiltſhire, 
the Seat of Lord Viſcount Heymouth, he perceived 
a Hoarſeneſs coming upon him, which was ſoon 
aftcr attended with all the Symptoms of a common 
Cold, till, in about ſix Days after his firſt Seizure, 
he became quite ſpeechleſs, not only loſing the arti- 
calate Uſe of his Tongue, but being ſcarcely able 
to make the- leaſt Noiſe with it. His Cold quickly 
went off in the uſual manner, and he grew perfectly 
well, as well in Health as ever he had been in his Life; 
but he ſtill continued abſolutely ſpeechleſs. He had 
Advice from all the neighbouring Phyſicians, but 
to no purpoſe ; for nothing they did for him could 
reſtore him to the former Uſe of his Tongue. 

He continued in this dumb Way about four Years; 
till one Day in the Month of July), in the Year 
1741, being at Joke in the aboye-mention'd County, 


he got very much in Liquor, ſo much, that, upon 
| his 


* 
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his Return home at Night to the Devizes, he fell 
from his Horſe 3 or 4 times, and was at laſt taken 
up by a Neighbour, and put to Bed in a Houſe upon 
the Road. He ſoon fell aſleep; when, as he tells 
the Story himſelf, dreaming that he was fallen into 
a Furnace of boiling Wort, it put him into ſo great 
an Agony of Fright, that, ſtruggling with all his 
Might to call out for Help, he actually did call out 
aloud, and recovered the Uſe of his Tongue from 
that Moment as effectually as ever he had it in his 
Life, without the leaſt Hoarſeneſs remaining, or 
Alteration in the old Sound of his Voice, as near 
as can be diſcerned. : He was not uſed to drink 
hard; he is ſtill alive, continues in good Health, and 
has the Uſe of his Tongue as Perfectiy a as ever be 
had in the former Part of his Life. 


* 


— — 
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IV. Extract of a XS Fug Mr. William 
Arderon, F. R. S. to Mr. Henry Baker, 


F. R. F. concerning the Hearing of Fiſh. 


8:4. 

Read Feb. 11. S it was at. your Deſire that I ſet 
* myſelf to make Experiments and 
Obſeryations on the Nature and Properties of Fiſh, 
and to diſcover, if poſſible, whether they are ſenſi- 
ble of Noiſes, and of the Motions of Bodies, by Hear- 
ing, in the Manner of Land Animals; or whether, 
being deſtitute of that Senſe, the Want of it is ſup- 
plicd by the Quickneſs of their Sight and Feeling; 
I am going to lay 1 you the Method 1 made 

2 uſe 


— - 


— —- — — +4 4 
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declare, without Experiment, that they are unable 


a 
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uſe of to come at ſöme kind of Certainty in this 


doubtful Affair; and ſhall think my Time has been 
well employed, if it can afford you any Satisfaction. 
Tho Fiſhes are not provided with Organs for 
Heating, ſimilar to thoſe ferving to that Purpoſe in 
other Animals, it would be too preſumptuous to 


to hear, by Organs differently placed, whoſe Situa- 
tion and Strufture, for want of due Examination, 
we are unacquainted with. 

In order therefore to be able to judge from real 


Facts, without being in the leaſt prejudiced by what 


has been written for or againſt their Capacity of 
Hearing, I have, for almoſt three Years paſt, been 
continually trying Experiments on ſeveral Kinds of 
Fiſhes; viz. Perches, Ruffs, Banſticles, Millers 
Thumbs, Minnows, Cc. which I have kept in Glaſs 


Jars for that Purpoſe; and at the Hours of feeding 


them, as well as at other Times, have, by different 
Noiſes, ſuch as Whiſtling, Halloing, the Sounds of 
ſeveral muſical Inſtruments, and every other means 
I could contrive, endeavoured to diſcover their Senſe 
of Hearing, if they were indeed endowed with that 
Senſe; but could never perceive they were affected 
by any of theſe Noiſes. 

But whether Fiſhes do or do not hear, it is cer- 
tain their Senſes of Feeling and Seeing are exqui- 
fitely quick; and I believe, by the extreme Senſi- 
bility of theſe two, one may explain moſt of the 
Accounts that have been brought by Writers as 
Proofs of their Hearing; ſuch as their coming, when 
called by their Names, as Plutarch relates of Mar- 
cus Craſſuss Lamprey ; their flocking in Throngs 

; when 


1 

when called to be fed, as Mr. Bradley tells us he 
ſaw the Carps do in the Pond of one Mr. Eden at 
Rotterdam; and their flying away from the Hallo- 
ing and Noiſes made by Sailors, as Wolſgangus re- 
ports the Dolphins do, when the Sailors have a Mind 
to fright them. — But may we not as reaſonably 
imagine theſe Dolphins fly from the Sailors, their 
Ships and Boats, on account of the violent Action 
wherewith ſuch Halloings uſually are performed, 
as merely on account of the Noiſe they make? 
And in the other Caſes, is it not as probable, 
that the Fiſh in Ponds, either by their Sight or 
Feeling, diſcover'd the Approach of their Benefac- 
tors, whoſe coming they were accuſtomed to ex- 
pect, as that they were ſenſible of their Voices call- 
ing them ? ; 

I have often ſtruck with my Thumb-Nail againſt 
the Edge of a glaſs Jar, in which I kept two Ruffs, 
a Stroke not harder than the Beat of a Pulſe, which 
would cauſe them in a Moment to dart from the 
Bottom of the Jar to the Top; tho' I am ſure they 
did not ſee me. But if I made the ſame Motion with- 
out hitting the Glaſs, or if I made an hundred times 
louder Noiſes than the ſtriking of my Nail againſt 
the Glaſs, at a very ſmall Diſtance from it, I could 
not perceive they were in the leaſt affected thereby; 
which, if duly conſider'd, may I think amount to a 
Proof of the Deafneſs or Want of Hearing in this 
kind of Fiſh at leaſt; and that their delicate Senſe of 
Feeling ſupplies them with the Knowledge of the 
Motions of Bodies, when their other Senſes fail. 
Indecd I have often been convinced by Experiment, 
that their Feeling is exceedingly acute, perhaps more 
ſo than in other Animals; whence I have been led 

| to 
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to imagine, that their Fins may poſſibly be the Or- 
gans more immediately ſenſible of the ſlighteſt Mo- 
tions in the Medium wherein they dwell. The 
Curious, who have obſerved the Fins of Fiſhes with 
the Microſcope, find them to be compoſed of infi- 
nitely fine Veſſels, Arteries, Veins, Muſcles, and 
membranous Fibrillæ, whoſe Structure ſeems more 
delicate than is neceflary for Parts that ſerve only as 
Oars to waft the Fiſh along. This however I de- 
ſire you to regard as a mere Conjecture, for which 
the neceflary Proofs are wanting. 

At other times, if, by ſtriking on the Top of the 
Jar with a ſmall Key, the Stroke or Tremor has 
been a little more violent, the Fiſh would ſhur down 
their back Fins in a Moment, and remain motionleſs 
at the Bottom of the Glaſs. The ſudden Appear- 
ance of my Hand at the Top of the Jar would like- 
wife produce the fame Effect; but Noiſes made 
near them ſeemed to give them no Diſturbance. 

Theſe Experiments I have often repeated before 
ſeveral of my Acquaintance, as well as by myſelf in 
private, and ſcldom found them to vary much. But 
Fiſh newly taken out of Ponds, or Rivers, muſt not 
be expected to perform all I here relate: For they, 
like Birds juſt taken in the Fields, and put in Cages, 
arc thrown into Confuſion at the Approach of any 
thing, and endcavour continually to regain their 
Freedom. | 

If the Eyes of Fiſhes be carcfully examined, when 
ſwimming in a glaſs Veſſel, the Cornea or black 
Uvea of their Eyes may be ſeen, ſometimes ad- 
vancing forwards, and at other times retiring back, 
juſt as their Sight is directed to near or diſtant Ob- 

jects, 
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jects, through a groſſer or finer Medium; the Form 
of their Eyes altcring, as the Occaſion requires, to 
make them diſtinguiſh Objects; and their Eyes have 
fo great a Liberty in the Orbits, that they are able to 
turn them any Way, upwards, downwards, to one 
Side -or the other, nearly a Quarter of a Circle, 
which makes them full amends for the want of Mo- 
tion in their Necks, and enables them to change or 
direct their Optical Axis to any deſigned Place in 
a Moment. | 
Thoſe who have been accuſtomed to Fly-Fiſhing 
can bear Witneſs, that the Sight of Fithes is quick 
and diſtin almoſt beyond Belief : For it is not un- 
common to behold a Fiſh dart itſelf 20 or 30 Yards 
in an Inſtant at a Fly thrown out at the End of a 
long Line, and catch it even before it can well 
touch the Water. Few other Creatures are perhaps 
capable to diſtinguiſh Objects ſo ſmall at ſo great a 
Diſtance, at leaſt not ſo perfectly as theſe do; for, 


let the artificial Fly differ in Colour, Shape, or Big- 


neſs but very little from the natural one it ſhould 
repreſent, and not a Fiſh will meddle with it. 


Theſe Inſtances of the exquiſite Feeling and See- 


ing of Fiſhes, together with their Want of Organs 
that can be certainly known to ſerve them for 
Hearing, as well as of ſufficient Facts to prove that 
they do hear, may, I think, amount to the higheſt 
Probability, that they are really deſtitute of that 
Senſe *, and ſtand in no need thereof, notwith- 
ſtanding 


* *Tis not hereby denied, that Fiſhes of the cetaceous Kind 
may probably hear, as well as ſome other Kinds produced in the 
Sea, that have Parts in common with Land Animals. Theſe Ob- 
ſervations are confined to the common Fiſh of our Rivers. 
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ſtanding the contrary Opinions of ſome Authors : 


And their living in an Element, where Land Ani- 


mals are capable of remaining but a very ſhort time, 
may render an abſolute Certainty in this Caſe un- 
attainable. 

But in order to diſcover what Land Animals can 
do, or what Fiſh, had they Organs of Hearing ſimilar 
to thoſe of Land Animals, would be capable of do- 
ing, I endcayoured laſt Summer to find out by. Ex- 
8 

Firſt, Whether or no Sound made in the open 
Air can be heard by a Land Animal immerged 
under Water. 

Secondly, Whether; and in what Manner, Sound 
made under Water can be heard by a Land 

Animal in the open Air. And,. 

Thirdly, Whether, and in what Manner, Sound 
made under Water can be heard by a Land 
Animal that is likewiſe under Water. 

Io ſatisfy my firſt Inquiry, whether Sound made 
in the open Air can be heard by a Land Animal 
under Water; I cauſed three People, ſtript quite 
naked, to dive down at the ſame time, and to re- 
main about two Feet below the Surface of the Wa- 
ter; in which Situation I ſpoke to them as loud 
as | was able. At their coming above Water, they 
repeated my very Words, but faid I ſpoke very low. 

I cauſed the ſame Perſons afterwards to dive down 
about 12 Feet under Water, and a Gun was diſ- 
charged over them, which they all ſaid they heard, 
but that the Noiſe was ſcarce perccivable. 

As to my ſecond Inquiry, Whether, and in what 
Manner, Sound made under Water can be heard 
in 


[ws] 


in the open Air: I cauſed a young Man to dive 
ſome Feet down, and then to endeavour to halloo, 
which he did; and I could hear him, though very 
faintly. But imagining the Sound might come up 
with the Water he diſcharged at his Mouth whilſt 
he hallood, I contrived a kind of Hand-Granado, 
which I threw into a Place in the River about nine 
Feet deep. The Fuzee burnt under Water near 10 
Seconds, and then the Granado went off, giving a 
prodigious hollow Sound, and ſhaking the adjacent 
Ground to ſuch a Degree, that the Whole of a large 


Building, ſome Yards diftant from the Explofion, was 


put into a Tremor, far beyond what could be ex- 
pected from ſo ſmall a Quantity of Powder. 

I fatisfied my third Inquiry, Whether, and in what 
Manner, Sound made under Water can be heard by 
a Land Animal that is likewiſe under Water, by pro- 
curing a young Man to dive down with a Bell in 
his Hand; and he aſſured me, that he heard its tink- 
ling very diſtinctly, at all Depths under Water, with 
little or no Difference from what he did when rung 
in the open Air: He likewiſe affirmed, that he 
plainly heard the Noiſe and Ruſhing of the Water, 
which came violently through a Flood-Gate, about 

20 Feet diſtant from the Place he then was in. 

If theſe Experiments and Obſervations may be 
thought deſerving Notice, I ſhall think my Time 
not thrown away ; but at all Events be aflured, 


that I am, 
Dear Sir, 
Norwich, Nov, 27. 
1747. Your moſt obliged humble Servant, 


W. Arderon. 
| V. 
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V. Th Subſtance of j Experiments of Many: 
Seeds in Moſs, lately made by Mr. 


0 arles Bonnet, of Geneva, F. R. F. 


Read Feb. 18. R. Bonnet was inclined to try whe- 
Bau ther Plants were capable of Vege- 
tation, when they were only ſect in Moſs, inſtead of 
being planted in the Earth. 

With this Deſign, he filled with Moſs fre 
Garden Pots, and he compreſſed the Moſs more or 
les, as he judged, the ſeveral Plants he intended to 
place in them, might reſpeQively require a cloſer or 
a looſer Soil. 

He then ſowed in Moſs, Wheat, Barley, Oats, 
and Peaſe. And he found, firſt, that all the Grains 
ſowed in that manner came to Maturity later than 
thoſe of the ſame Sorts which were ſowed at the 
ſame time in Mould. 

2dly. That the Stems from the ſeveral Grains 
ſowed in the Moſs were generally taller than thoſe 
which ſprung from the Ground. 

zdly. There came from the Grains ſowed in the 
Mols a greater Number of Blades than from the 
Grains ſowed in the Earth. 

4thly. The Grains ſowed in Moſs produced more 
plentifully than the others. 

sthly. Thoſe Grains that were gather'd, from the 
Produce of thoſe which vegetated in the Moſs, hav- 
ing been again ſowed ſome in Moſs, and ſome in 
Earth, ſucceeded well in both. 

Mr. Bonnet has alſo planted in Moſs, Pinks, Gilly- 
flowers, Dailies, Tuberoſes, Tulips, Hyacinths, Jon- 


quils, and Narciſſus's; and all theſe Plants ſucceeded as 
well 
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well as others of the ſame Sorts, 
ſame time planted in Mould. 
He alfo placed in Moſs Cuttings and Layers of 
Vines, aad theſe Cuttings and Layers became Vines; 
and theſe Vines in a ſhort time grew larger than 
others, that came from Cuttings and Layers planted 
at the ſame time in the Ground. 


which he at the 


he — 


VI. A Continuation of an Account of an Eſſay 
towards @ Natural Hiſtory of Carolina, and 
the Bahama Iſlands ; 3) Mark Catesby, 
F. R. S. with ſome Extrath out of the Ap- 
Hbendix, by C. Mortimer, Secret. R. &. 


Read Feb. 18. 1 Þ Rogallus minor, ſuſcus ; cervice plu- 
8 mis alas imitantibus donatd. 

This Bird was about a third Part bigger than a com- 
mon Partridge, all over of a reddiſh Brown, marked 
tranſverſely with black and white waved Lines in- 
termixed ; but what is ſingular and extraordinary in 
this Bird, and diſtinguiſhes it from all others yer 
known, are two Tufts of Feathers reſembling little 
Wings, 3 Inches long, placed on the hind Part ot 
the Head, oppoſite to one another. Theſe little 
Wings (if ſo they may be called) were fixed, as our 
Author ſays, to the Neck, in like manner as the 
real Wings are to the Body; whereby it had the like 
Power of contracting and dilating them; and they may 

Kg poſſibly 
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See the Extract of the tenth Set in theſe Trazſ. No. 484, p. 599. 
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poſſibly aſſiſt the Bird, in running, or flying, or 
both, eſpecially as the Wings are ſhort in pro- 
portion to its heavy Body. They are Natives of 
the Northern Parts of America. Lord Wilmmgton 
had one of theſe Birds at Chiſwick. 

Meadia. So called in Honour of Dr. Mead. 

The Leaves of this Plant reſemble thoſe of a Let- 
tuce, from which riſes a ſingle Stalk, about a Foot 
high; on the Summit of which are fixed many rec- 
tilinear Footſtalks, on every one of which hang pen- 
dent a ſingle purple Flower, which is monopeta- 
lous, ſomewhat reſembling the Autumn Cyclamen. 
This is a very ornamental Plant, and flowers yearly 
at Mr: Collinſon's Garden at Peckham. 


2. Scolopendra. This is a very venomous Inſect, 
ſeldom found without the Tropics, being moſt nu- 
merous in the hotteſt Regions. Their offending 
Weapon is a Pair of Forceps, armed with two ſharp 
Points, which meet when they bite, and cauſe a 
very acute Pain for eight or ten Hours, abating very 
gradually. Their Bite is ſaid to be as bad as that 
of the Scorpion. 

Hamamelis. This Winter flowering Shrub was 
ſent to the Author from Virginia, and arrived at 
Chriſtmas, full of yellowiſh Flowers. 
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3. Monedula, tota nigra. Hiſt. Jam. 298. Vol. 2. 

The Razor-bill'd Black-bird of Jamaica. 
The ſingular Make of the Bill of this Bird diſtin- 
guiſhes it from others; the upper Mandible being re- 
markably prominent, riſing arch -· wiſe, with a high 
and very thin Edge. They appear in numerous 
| Flights 


_— 
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Flights in Jamaica and Hiſpaniola voraciouſly de- 
ſtroying the Grain there, and in other warm Parts 
of America. 
Calceolus, flore maximo rubente, purpureis vents 
notato; foliis amplis hirſutis crenatis; radice Den- 


tis Canini. 8 1 | 

This Plant produces the moſt elegant Flower of 
all the helleborine Tribe; and is in great Eſteem 
with the North American Indians for decking their 
Hair, Sc. They call it the Mocaſin Flower, which 
alſo ſignifies in their Language a Shoe or Slipper, 
and is by theſe Indians made very like that ancient 
Slipper or Shoe lately found in the Iſle of Axholme 


in Torkſbzre, and ſhewn to the Soczety Oct. 22. laſt *. 


4. Veſpa Ichneumon tripilis Penſyluanienſis. 

Rhus glabrum, Panicula ſpecioſa coccinca. Pen- 
ſroanian Sumach. Ty 1 
This Rhas, for the Reſplendency of its ſcarlet 
Panicles, excels all others of the Tribe. The Co- 
lour begins to appear in July, with a Tincture of 
Yellow ; but as the Fruit ripens, the Scarlet height- 
ens, as appeared by Plants in their full Luſtre on 
the 3oth Day of September 1747, in the Author's 
Garden at Fulham. The Berries that compoſe 
the Panicles were thick-ſet with numerous Fila- 
ments or ſmall Threads of a purple or ſcarlet Co- 
lour (beſt diſcerned by a Microſcope) ; which re- 
ceiving a Reflexion from the Yellow, cauſes this 
glorious ſcarlet Colour, which nothing can excel; 
more eſpecially when the Sun ſhines upon it. It is 
OE 18 : a 


dee theſe Tranſ. No. 484, P. 575- 


L 
4 Native of Virginia, but eren well de our Cli- 


Mate. 


5. Pita luteo Tigra varia. The yellow and black 
Py e. Hi. Fam. p. JOl. .._ 

Theis Birds in Jamaica are called Bonens Birds; 
that Fruit being a Part of their Food. They are very 
ſprightly and active Birds, and are often kept in 
Cages, for their Docility, and antick Geſtures. 

 Lilia-Narciſſus Polyant bes, flore albo. This bul- 
boſe-rooted Plant grows —— in - the * bogey 
e oft Bu or 

Veſpa Ichneumon cerules. „„ 


1 


1 


& Cacao Arbor. The Cant or r Tree. 

This excellent Tree is found no-where but in 
America, and there only between the Tropics. Tis 
pity the Culture of this ſo uſeful and valuable a Tree 
ſhould be neglected by us, when the Soil and Cli- 
mate of all our Sugar Iflands is as well adapted to 
its Growth, as any of the Spaniſh or French Terti- 
tories. Notwithſtanding which they ſupply us and 
all the World with it. Our Author thinks this de- 
ſerves the Conſideration of the Legiſlature ; for were 
a Method found to encourage its Cultivation, we 
might not only ſupply our home Conſumption of 
Chocolate, but comc-in for a Share of Exportation to 


foreign Markets. 


7. Volubilis ſiliquoſa Alanis Plantaginis folio. 
Hiſt. Jam. 180. Vol. I. The Vanelloc. 
With the Fruit of this Plant the Spaniards per- 


fume their Chocolate. 
8. 
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8. Hirundo, cauda acultata, Americaus. The 
2 3: . - | 
The Singularity of this Bird is, 'that the Shafts of | | 
the Tail Feathers are very ſtiff, ſharp-pointed, and | 
bare of Feathers at their Ends, which ſcem deſigned 
by Nature for the Support of their Bodies, while 
they are in an erect Poſture, building their Neſts ; 
which they do in Chimnies, with little Sticks inter- 
woyen and cemented together with a kind of Glue 
or Gum. es "5 
This Bird arrives and retires from Carolina peri- 
odically, and agrecs with the Deſcription of Murgra- 
viuss Andorinha of Brazil; except that he takes 
no notice of the Spines in the Tail; which he might 
probably overlook. Could it be aſcertained, that 
this and Margrave's Andorinha were the ſame, it 
would, I think, confirm that moſt probable Hypo- 
theſis, that Birds of Paſſage (particularly Swallows) 
paſs in our Winter to.the ſame Latitude in the 
Southern Hemiſphere, as the Northern Latitude, 
from whence they came. 3 
Lilium anguſtifolium, flore rubro ſingulari. The 
red Penſylvanian Lily* This Lily comes from Pen- 
 ſtlvania. It agrees with our Climate. RE 


9. Pomifera, ſeu potius Prunifera Indica, nuce 
reniformi, ſummo pomo innaſcente Cajous vel Aca- 
jous ditta. Raii Hiſt. Cat. Jam. The Cajou or 
Caſſu Tree. * NO 3 

This forms a regular-headed handſome Tree, pro- 
ducing beautiful fragrant Flowers ſucceeded by its 
wholſome and nutritious Fruit, which is allo of ſin- 
gular Structure and Beauty: The Stem of the Fruit 


4 il 


Wu 
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is in a moſt ſingular manner placed at the Crown of 
the Fruit on the Outſide of. the Fruit itſelf, in Form 
of a Harc's Kidney, and contains a Kernel of the 
Size and Taſte of an Almond: The Shell incloſing 
this Kernel is double, and contains an acrimonious 
cauſtic inflammable Oil; which, if applied to a ten- 
der Part of the Skin, fetches it off. It remains in 
Linen marked with it, the whole Time of wearing; 
and is therefore uſed for that Purpoſe in the I 
Indies. 1 19 0 


10. Ardea criſtata maxima Americana. The 
largeſt cteſted Heron. 3 8 

This is the largeſt Species of Heron yet known, 
and is a great Devourer of Lizards, Efts, &rc. 

Stellio aquaticus minor Americanus. The ſpotted 
Eft. | 
Pulex minimus, cutem penetraus, Americanus. 
The Chego. This is ſmaller than the ſmalleſt of 
our common Fleas ; they penetrate the Skin, under 
which they lay a Bunch or Bag of Eggs, which 
ſwell to the Bigneſs of a ſmall Pea, and give great 
Pain till it is taken out : To perform which, great 
Care is required, for fear of breaking the Bag ; which 
endangers a Mortification, and the Loſs of a Leg, 
and ſometimes Life itſelf. 

Scarabæus capricornus minimus, cutem penetrans. 
This odd Inſect I ſaw (fays the Author) Governor 
Phinney, of the Bahama Iſlands, pick out of his 
Foot, as he was ſearching for Chegoes. It was larger 
than a common Flea ; but magnified to 500 times 
its Size, appeared as here exhibited. 


Blatta 
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Blatta Americana. The Cock-roach: Theſe are 
very troubleſome and deſtructive Inſects, and are ſo 
numerous and voracious, that it is impoſlible to keep 
Victuals of any kind from being devoured by them, 
without cloſe covering. They are flat, and ſo thin, 
that few Cheſts or Boxes can exclude them: They 
eat not only Leather and Parchment, but Linen and 
Paper: They diſappear in Winter, and are moſt nu- 
merous in the hotteſt Days in Summer, and com- 
mit their Depredatipns; maſt at Night. 

Blatta maxima. fuſta, peltata, non alata. So 
called from having a ſort of Shield over their Head. 
Scarabæus peltatus. This Beetle has its Name 
for the ſame Reaſon. _ —— 


* 


This is the moſt numerous and the moſt remark- 
able of the Beetle-Kind of any in North America: 
The Employment they are always ſeen at, is pro- 
viding Nid; for their Eggs; for which they are en- 
dowed with the like Sagacity as the Turkey-Buzzard &, 
to find out their Subſiſtence by the Excellency of 
their Noſes, which dircts them in Flights to Excre- 
ments juſt fallen from Man or Beaſt, on which they 
inſtantly drop, and fall unanimouſly to work, in 


e eee 
11. Scarabets pilularis, Americanus. Tumblc- 


which they lay an Egg. Theſe Pellets in Septem- 
ber they convey three Feet deep in the Earth, where 
they lie till the Approach of Spring, when the Eggs 
become animate, burſt their Neſts, and find their 
Way out of the Earth. Mr. Catesby fays, he has 
Y VS attentively 


* See this Hi. of Carina, Vol. I. p. 6. 


3 8 


forming round Pellets thereof, in the middle of 
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attentively admired their indefatigable Indaftry, and 
mutual affifting each other in rolling theſe tobutar 
Balls to the Place of their Interment. is they 
perfotm Breech foremoſt, by raiſing ug their hind 
Part, and forcing àlong 'the Ball with their hind 
Feet. Two or thter are c ſometimes engaged in trun- 
dling one Ball; which often meeting with Imp edi 
ments by the Unevenneſs of tlie Ground, 15 de- 
ſerted by them; yet by (others is again attempted 
with Succeſs ; except it tolls into a deep Hollow or 
Chink, where they are, neceſſitated to leave it; re- 
peating the like Action with the next Ball that falls 
in their Way. No one ſeems to know his own 
Ball, but an gas] Care for all ſeems to affect the 
whole Community. So intent are they at their 
Work, that tho handled, or otherwiſe interrupted, 
they perſiſt in their oeconomical Employment with- 
out Fear or Apprehenſion of Danger. The Size of 
this Inſe@ is that of the Figure here exhibited; it is 
all over of a dusky Black; it has fix Legs, two 
joined to the Thorax, and four to the Abdomen. 
There are always accompanying theſe above- 
mention'd ſome larger ones, of a more elegant 
Structure and Colour, which arc much leſs numerous, 
being about one in twenty to the other. The 7. 5 
rax of this is cover'd with a Shield, of a crimſon- 
colour'd metallic Luſtre ; the Head of the like Co- 
lour, blended with Green; on the Crown of the 
Head ſtands a ſhining black Horn, recurved back- 
ward, &c. Theſe are commonly called King-Tum- 
ble-turds; tho', by what appears, they aſſume no 
Pre-eminence ; 'but, without Diſtinction, partake of 
the like dirty Drudgery with the reſt, 
Lilium, 
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- Liium, foe Martagon Canadenſe, floribus magis 
faule non reſſe vit. The Canada Martagon. Theſe 
Plants: have flower'd ſeveral Years in Mr. Collinſoms 
2 at Peckham. 


1 2. Prrdixe Vveſtris, Vi 11g mians. The Ameri- 
can Partridge. 


This is about half the Size of the Perdix cinerea, 
or common Partridge, but much more elegantly 
colour d. Theſe, contrary to outs, are not often 
found in open Fields, but moſtly frequent Woods, 
and ſhady Swamps; their Fleſh is remarkably white, 
and well-raſted, but of a different Flavour from ours. 
When raiſed, they perch on the Boughs of Trees. 

Lilio- N arciſſus, Virginienſis. Pak. The Atta- 
muſco Lily. This Plant is a Native of * and 
r 


13. Steuartia. This elegant Shrub is ſo called 
in Compliment to the Earl of Bute, whoſe Family 
Name is Steuart. It flower'd in the Author's Gar- 
den at Fulham in May 1742. 1 is nearly akin to 
the Shrub-Mallo ws. 

Regulus criſtatus. The ad Wren. It is very 
remarkable; that this being the ſmalleſt of all our 
Engliſh Birds, is alſo found in America. 

2 Ilbneumon, of a yellowiſh brown Colour. 


14. Avis Tropicotum: The Tropic Bird. 

The Name of theſe Birds ſeems to imply the Li- 
mits of their Abode; for they are not often ſeen 
much North or South of the Tropics ; yet are they 
ſeen all over the Ocean within thoſe Limits, _ 

S 3 the 
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the Continent of the Old to the New World, and are 
very remarkable and different from all other Birds, 
in having .a Tail conſiſting only of two very long 
narrow Feathers. The whole Bird is white, except 
the Bill and Legs and Feet, which are red, and 
about the Eyes, and near the Tips of the Wings are 
Spots of Black. 2 
Larus minimus, marinus, naribus tubulatis. The 
Pittrel or Storm-Fink. This is a Sea-Bird, no big- 
ger than a Sparrow, and is remarkable for being 
the ſmalleſt of all Birds that are web-footed, Their 
Appearance is generally believed by Mariners to pro- 
gnoſticate a Storm, or bad Weather. They uſe 
their Wings and Feet with ſurprizing Celerity : 
Tho their Feet are formed for Swimming, they are 
likewiſe fo for Running, which Uſe they ſeem to 
put them to; being ofteneſt ſeen in the Action of 
running ſwiftly on the Surface of the Waves in their 
greateſt Agitation, but with the Aſſiſtance of their 
Wings. The Author has ſeen them ofteneſt in bad 
Weather. 
15. Magnolia, flore albo, folio majore acuminato 
haud albicante. H 
This is the fourth and laſt-diſcovered Species of 
that elegant Tribe of Trees the Magnolia. Some 
Seeds of it with Specimens were ſent me from the 
only Tree of it known in Virginia. Its majeſtic 
and elegant Appearance excites many People far 
and near to viſit Kit Smith's Tree; that being the 
Name it has attain'd, and is known from the Name 
of the Man in whoſe Land it grows. This Tree, 
tho ſcarce in Virginia, has been ſince found to 


grow 
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grow in great n in the North-Weſt Parts of. 
Penh luania. 

Formica villoſa coccinea. The Velvet-Ant. This 
Inſect is ſhaped like an Ant, and is about the Size 
of a Hornet. The Body is elegantly marked with 
black and crimſon Velvet. The Thorax is of ſo 
ſirong and hard a Contexture, that, being trod upon 
by Men or Cattle, they receive no Harm. They 
have a long Sting in their Tails, which cauſes In- 
Hammation and. great Pain to thoſe who are ſtung. 


16. Caprimulgus minor Americanus. The Whip- 
poor Will. 

This nocturnal Bird is about the Size of a Black- 
bird. It has the ſmalleſt Bill, and wideſt Mouth, of 
any other Bird, in proportion to its Size; it hides 
it{elf in the Day, and is then never ſeen, but at the 
Dusk of the Evening he ſets up his Cry, repeating 
it inceſſantly, till Break of Day, making a very loud 
and ſhrill Noiſe, which, the Echoes from the Rocks, 
and Sides of Mountains, increaſe to ſuch a Degree, 
that the Silence of the Night is much interrupted 
thereby. Their Cry is like the Sound of the Pro- 
nunciation of the Words Mhip- poor- Mill. 

The Indians ſay, theſe Birds were never known 
till a great Maſſacre was made of their Country 
Folks by the Engl}; and that they are Souls or 
departed Spirits of the maſlacred Indians. Abun- 
dance of People look upon them as Birds of ill 
Omen, and are very melancholy, if one -of them 
happens to light upon their Houſe, or near their 
Door, and ſet 1 P his Cry. (as they will ſometimes 
upon. 


[ x68 ] 

upon the very Threſhold). Such are the Superſti · 

tions of theſe ignorant People. 

Aureliana Canadenſis. R. P. Lafiteau. The 

. or Ninſin of the Chineſe. 

Ginſeng is the Root of a Plant of the higheſt 

Eſteem with the Chineſe for its medicinal Virtues; 
and many Volumes have been wrote by their moſt 
cclebrated Phyſicians, to illuſtrate its wonderful Ef- 
feats. Tho moſt of the Writers of China take no- 
tice of the Ginſeng, yet it was little known, tilt 
Father Fartoux, a Jeſuit and Miſſionary in China, 
who being employed by Order of the Emperor of 
China in making a Map of Tartary in the Year 
1709. had an Opportunity of ſeeing it growing on 
the Confines of the Kingdom of Corea. Thar Fa- 
ther took an Opportunity to make a Draught of the 
Plant, and give an accurate Deſcription thereof ; 
which being publiſhed in the Memoirs of the Aca- 
demy of Sciences at Paris, gave Light to the Diſco- 
very of the ſame Plant in Canada and Penſilvania; 
from which laſt Place it was ſent to Mr. Collinſon, 
in whoſe curious Garden at Peckham it has the pre- 
ceding, and alſo this Year 1746, produced its Bloſſoms 
and Berries, as it appears in the Figure here exhi- 
bited, and agrees ſo exactly to the Father's Deſcrip- 
tion of the Chineſe Ginſeng, that no Doubt can be 
made of its being the very Species he deſcribes. 
But as the Jeſuit's Account is too long to be inſerted 
the Author has only given an Abſtract of it, and 
added to his Figure the Bloſſoms which the Father 
owns he never ſaw. 

This concludes the whole Number of Birds ex- 

hibited in both Volumes, containing in all 
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1133 in which are alſo contained all the Land 
Birds Mr. Catesby ever ſaw or could diſcover in 
that Patt of North America included between the 
zoth and 45th Degrees of Latitude. And the” 
more Kinds may not 'improbably remain unknown 
within thoſe Limits, yet Notth of them he thinks 
there cannot reaſonably be thought to be many 
new Species; becauſe there are not only but a 
tew Birds at the Northern Limits, but "Io be- 

cauſe Animals in general, and particularly Birds, 


diminiſh in Number of Species, as they approach 
the Pole. 


17. en Lauri fals, ſemper ar 
cens, floribus bullatis corymboſis. 

This Tree riſeth to the Height of about ſixteen 
Feet, producing ever- green Leaves, in Shape like the 
Lauro ceraſus, of a ſhining Dark-green ; the Flowers 
grow in Bunches, the Bud or Rudiment of which 
appears in Autumn wrapped up in a conic ſcaly Pe- 
rianthium, on which is a viſcous Matter, which pro- 
tects them from the Severity of the Cold in Winter. 
In the Spring theſe Buds break forth into monope- 
talous bluſh-colour'd Flowers, with ſome of its Petals 
ſpotted with yellow, green, and purple. The whole 
Plant is of a moſt elegant Appearance: Its native Place 
is Penſiluania. 

Chamedaphne ſempervirens, oltis oblongis an- 
guſtis, foliorum faſciculis oppoſitis e foliorum alis. 
This Plant is a Native of Penſilvania, but has flow- 
crd at Peckham in September 1743. 
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- 18. ons Hounds. The Java Hare. 

It is about the Size of an ordinary Hare ; the Head 
_ ſmall, in proportion to the Body; the Eyes large 
and prominent; the Ears like thoſe of a Rat; except 
which, the Head partook of a Likeneſs both of a 
Deer and a Hare; the hind Part of the Body re- 
markably big. | 
Ficus, Citri folio, fructu par vo purpureo. This 
is one of thoſe kind of Trees mention d by Q. Cur- 
tius, lib. ix. c. 1. 5 


19. Vipera marina. The Viper-Mouth. 

This Fiſh'was 18 Inches long : But as Fiſh are not 
(as Quadrupeds) of a determinated Size, fo theſe are 
ſaid ſometimes to grow to a vaſt Bigneſs. The Mouth 
was exceſſive wide: Both Jaws were armed with 
ſharp deſtructive Teeth ; particularly two in each 
Jaw were much longer than the reſt, ſo that they 
could not be admitted within the Mouth. Moſt of 
theſe long Teeth had an angular bending towards 
their Ends in a very ſingular manner. It was with- 
out Scales, mark'd all over with hexagonal Diviſions. 
This Fiſh was of the oddeſt Structure, and moſt for- 
midable Appearance, of any the Author ever ſaw. 
It came from Gibraltar, and was taken in the Har- 
bour there, and is now in Sir Hans Sloane's Mu- 
ſeum. 7 | 
Catapbhractus Americanus, The Armour-Fiſh, 
This Fiſh was ſomewhat leſs than a Foot in Length, 
and four Inches broad ; a ſmall Part of the Belly 
was cartilaginous ; except which the whole Fiſh was 
coverd with hard thick Bone, but in a different 
manner; vis. the Head and fore Part of the Fiſh 


was 
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was alſo coverd with Plates of Bone, extend- | | 
ing from the Back to the Belly, and lapping one 1 
over another. It was armed with three ſtrong 1 
pointed Bones, thick ſet, or rather ſerrated with | 
Teeth, one placed near the Back, and one near | 
each Gill. Theſe Bones were three Inches long, 
and ſo fixed in Sockets, that the Fiſh can point 
them to any Direction, in Defence of itſelf. * This 
Fiſh having no Teeth for Defence, Nature ſeems to 
have compenſated that Deficiency, by beſtowing on 
him Weapons and Armour in a very extraordinary 
manner. It was given by Captain Vn. Walker, 
F. R. F. to Sir Hans Sloane. | 


20. Biſon Americanus. 

This is the only Species of the wild Cow-kind 
that is known in North America; there being none 
of our Cow-kind there, till brought over from Eu- 
rope. They are low of Stature, but weigh more than 
our largeſt Oxen: The Skin of one is too heavy for 
the ſtrongeſt Man to lift from the Ground : Their 
Limbs are large, their Cheſts broad, as are their 
Heads; their Horns are large at their Baſis, and turn 
inward ; on their Shoulders is a large Prominence 
or Bunch; in Winter their whole Body is covered 
with long ſhaggy Hair, which in Summer falls off, 
and the Skin appears black and wrinkled ; except 
the Head, which retains the Hair on all the Year. 
On the Forehead of a Bull the Hair is ſo long, that, 
by hanging over his Eyes, it impedes his Flight, and 
is frequently the Cauſe of his Deſtruction. But this 
Obſtruction of Sight is in ſome meaſure ſupplied 
by his good Noſe, which is no ſmall Safeguard: to 

Z him. 
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him. A Bull in Summer, with his Body bare, and his 
Head muffled with long Hair, makes a very formida- 
ble Appearance. They rapge in Droves, feeding in 
open Savanna's Morning and Evening; and in the ſul- 
try Time of the Day they retire to ſnady Rivulets, and 
Streams of clear Water, gliding through Thickets of 
tall Canes; which, tho' a hidden Retreat, yet their 
heavy Bodies cauſing a deep Impreſſion of their 
Feet in moiſt Land, they are often traced and ſhot 
by the artful Indians. When wounded, they are 
very furious; which cautions the Indians how they 
attack them in open Savanna's, where no Trees are 
to ſcreen them from their Fury. Their Hoofs more 
than their Horns are their offenſive Weapons; 
and whatever oppoſes them are in no ſmall Danger 
of being trampled into the Earth. Their Fleſh is 
very good, of a high Flavour, and differs from com- 
mon Beef, as Veniſon from Mutton. 'The Bunch 
on their Shoulders is eſteemed by the Indians the 
moſt delicate Part of them. 
Pſeudo-Acacia hiſpida, floribus roſeis. The 
Flowers and Leaves of this Tree differ little in their 
Shape from the P/eudo-Acacia flore albo. The 
Stalks and larger Branches are thick-fet with prickly 
Hairs, and with ſharp Spines, placed alternately : The 
Flowers, which are papilionaccous, are of a faint 
purple or roſe Colour, and of a fragrant Smell. I 
never ſaw any of theſe Trecs but at one Place near 
the Apalatchian Mountains, where Buffaloes had 
left their Dung, and had been brouzing on the 
Leaves What with the bright Verdure of the 
Leaves, and the Beauty of the Flowers, few Trecs 
make a more elegant Appcarance. 


Thus 
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Thus ends the moſt magnificent Work I know of, 
ſince the Art of Printing has been diſcover'd : The 
Deſcriptions are all given in both Engliſh and French ; 
and the Figures being. drawn by the ingenions Au- 
thor after Life, were afterwards etched by himſelf, 
and all the illuminated Sets were colour'd under 


his Directions, and all touch'd up and fin 
his own Hand. 


— 
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VII. The Inſcription upon 
found near Stanhope in the Biſboprick of 
Durham; communicated to the Royal So- 
I by the Reverend Mr. Thomas Birch, 

R. &. 


1747-8. 
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Silvano invicto ſacrum 


C. Tetius Veturius Micia- 
nus, Præf. Alæ Seboſia- 
næ, ob Aprum eximiæ 
formæ captum quem 
multi Anteceſſo- 

res eus prædari 


iſh'd by 


2 Roman Altar 


non potuerunt Votum ſolvens lubens 


poſuit. 
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VIII. A Letter from Mr. Henry 


Baker, 
F. N. S. to the Preſident, concerning an ex- 


traordinary Fiſh, called i in Ruſſia Quas; 


and concerning the Stones call d Cr abs- 
Eyes. 


Read mon. 25. AVING been invited ſome time 
* ago to a Correſpondence, in Myſ- 
covy, — Dr. James Mounſey, one of the Phy- 
ſicians to the CZerima's Armies, a Gentleman much 
eſteemed in that Country, for his Knowledge in 
Natural Philoſophy, and his unwearied Endeavours 
to diſcover Truth, I readily embraced ſo favourable 
an Opportunity of making Inquiry concerning ſome 
Things, as to which the Accounts, hitherto received 
appeared to me extremely doubtful. . 

I therefore deſired of the Doctor to ſend me what 
Information he could depend on, firſt, concerning 
the Swallows, and other Birds of Paſſage, that are 
obſerved in Ruſſia, as we have had ſome Accounts 
of them that ſeem incredible. - Secondly, concern- 
ing an extraordinary Fiſh in that Country, called 
the Quab, which is reported to be firſt a Tadpole, 
then a Frog, and at laſt a Fiſh. And, thirdiy, I re- 
queſted of him to inform me concerning the Oculi 
Cancrorum, commonly called Crabs Eves, particu- 
larly as to their Production, and the Manner of their 
being gather'd. 

In Anſwer to theſe Inquiries, I was favoured by 
the Doctor with a moſt obliging Lettcr, accompa- 


nied 
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nied by that remarkable Caſe of a Fætus extracted 
by him from one of the Fallopian Tubes, where it 
had been lodged 13 Years (ſee this Tranſ. p. 131.). 
And I now beg Leave to lay before you ſome Ex- 
tracts from this Letter, as Matters not only of Curio- 
ſity, but of conſiderable Moment alſo, in the Natu- 
ral Hiſtory of Animals. 

He deſires Ill allow him another Year to perfect 
his Obſervations on the Birds of Paſſage; being un- 
willing, he ſays, to rely on the Accounts of others, 
where he can come at the Knowlege of Things 
il... 

As to the Quab, which ſome report to be firſt a 
Tadpole, then a Frog, and at laſt a Fiſh, tis very 
well known, he ſays, to him; but with regard to 
ſuch Changes, he believes them to be intirely fa- 
bulous. He has indeed ſeen, in the Chamber of 
Rarities at Petersburg, this Fifh, preſery'd in Spirits, 
under all theſe Appearances ; but was not permitted 
to take out any one of them, in order to remove 
the Scruples he made: However, deſiring as far as 
poſſible to come at the Truth, he turn'd the Bottle 
haſtily on one Side, to make the Fiſh fall to the 
Glaſs, which he thought they did, with more ſcem- 
ing Hardneſs. than could be, ſuppoſed in Fiſhes ; 
which induced him to conjecture, that they are 
Pieces of Art, the Idea whereof has been , taken 
from the Reſemblance of the Head of this Fiſh to 
that of a Frog. Whence he ſuppoſes they may be 
made of Wax, and kept in this manner to amuſe 
the World, If there be, he ſays, ſuch a Thing in 
Nature (which he does not think probable) it muſt 
be peculiar to fome one Place, whercot he has no 

3 Knowlege. 
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Knowlege, He has made Inquiries about theſe ima- 
gin'd Changes, of People of many Nations, but 
could never learn any thing to the Purpoſe. He 
has ſeen the Fiſh itſelf in ſeveral Countries, and 
found they ſpawn'd like other Fiſhes, and grew in 
Size, without the leaſt Similitude to what has been 
aſſerted. He adds further, that theſe Fiſhes delight 


in very clear Water, in Rivers with ſtony or ſandy 


Bottoms, and are never found in ſtanding Lakes, or 
Rivers paſling thro' marſhy or moſly Grounds, where 
Frogs chuſe moſt to be. | 

As to my Inquiries concerning the Crabs-Eyes, he 
expreſles a Surprize to find Naturaliſts differ 10 much 
from one another, and yet not one of them he has 
ever ſeen giving any true Account of the Situation, 
Formation, and caſting of theſe concreted Bodies. 
He therefore is ſo obliging to ſend me the follow- 


ing Deſcription from his own Obſetvation and 


Knowledge. 

Thoſe Concretions called Crabs-Eycs, are found, 
ſays he, in the Bodies of Cray-fiſh. Each Fiſh an- 
nually produces two, one on either Side of the an- 
terior and inferior Part of the Stomach, and each 
is generated about a Point lying between the Coats 
thereof. The flat or concave Side lics next the in- 
ternal Coat, which is very thin and clear, though 
ſtrong and horny ; the convex Side is conſequently 
outwards, and is immediately cover'd by the fleſhy 
and ſofter Coats of the Stomach, whoſe Fibres make 
Impreſſions on its Surface. Between theſe two 


Membranes it grows by degrees lamellatim, and is 
ſupplied with petrifying Juices diſcharg d through the 


Mouths of Veſſels or Sudamina opening on the inter- 
nal 
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nal Surface of the outer Coat. The inner Membrane, 
being horny, gives Reſiſtance only; vherefore the 
Stones are concave on that Side, and the fitſt remark- 
able Scale (whereon all the others are formed) may 
be perceiv'd in the Centre, the Brims or Circum- 
ferences of many of the reſt being very appa- 
rent. At the time theſe Stones are not to be found 


in the Animal, there are little circular Spots, ſome- 


what opake, and whiter than the reſt of the Sto- 
mach, to be perceiv'd in their Place; nearly oppo- 
ſite to which are tenacious mucilaginous Subſtances, 
form'd like little Placentulæ, and call'd by ſome the 
Glands of the Brain: Theſe are larger, and more 
perceptible when the Stones are wanting; but are 
not turned into Stones by different Degrees of In- 
duration, as ſome have imagined them to be. 

It is believed, he ſays, that they caſt theſe Stones 
with their Shells, which they ſhed every Spring ; but 
he finds this is not the Way of getting rid of them ; 
for, a little before, or after the Time of their caſt- 
ing their Shell, the Stones break thro' the internal 
or horny Coat of the Stomach, and being ground 
or broken by the three ſerrated Teeth therein, be- 
come diſſolv'd in the Space of a few Days, which 
makes it difficult to find them juſt at this time, and 
thereby gives Ground to imagine they are caſt with 
the Shells. He ſays, however, he has found ſeveral 
of them in the Stomach partly conſumed, one Spe- 
cimen whereof he has ſent herewith, and a farther 
Proof that they are ſo conſumed, is, he thinks, their 
being never diſcover'd in Rivers, tho the Fiſh them- 
ſelves be in great Plenty there; and in the Shops it 
is obſetvable, that many, of theſe. Stones are of a 


brown 
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brown Hue; which is the Caſe of ſuch as have been 
already lodg'd in the Cavity of the Stomach, when 
the Fiſh was taken. They likewiſe cat the old Shells 
immediately after ſhedding them“ . What the Uſe 
of theſe Stones to the Creature is, he cannot poſi- 
tively determine, but ſuppoſes they may be de- 
ſign'd to furniſh new petreſcent Juices to its Fluids; 
which may be alſo aſſiſted by the old Shells which 
they devour, the Particles whereof, as well as of 
the Stones are probably diſpos'd of, according to their 
Degree of Purity, and properly depoſited at the Ex- 
tremities of Veſſels, for the Reproduction of their 
annually new cruſty Dreſs; which, he obſerves, 
docs not greatly recommend the Opinion that theſe 
Stones have a diſſolving Quality, of Service againſt 
the Stone in the human Kidneys or Bladder. 

The Doctor has ſent along with this particular 
Account, Specimens of the Cray-ftiſh both boil'd 
and raw, which differ little or nothing from thoſe 
catch'd in our Rivers here; in which I am aflurcd 
the like Concretions may be alſo found at a certain 
Time of the Year : He has likewiſe ſent me ſome 
of their Stomachs dried, where the Stones appear, 
ſituated in the manner above deſcribed between the 
two Coats; and in one of them they are got thro' 
the internal Coat into the Sromach itſelf. Ireceived 
alſo trom him ſeveral Specimens of the beginning 


Scales, 


ha * 


I have obſerved the ſame thing in the ſmall freſh Water 
Shrimp ; which I have kept in a Glaſs with Water throughout 
ſeveral of the Periods of its caſting its Shell, which it does once in 
about a Month or five Weeks. The Water Newt alſo eats its 
Skin as ſoon as pull'd off, if it be not taken away. 


1 
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Scales, or Concretions, of different Bigneſs, which 


he collected himſelf, in diſſecting theſe Creatures; 


ſevetal of the formed Stones of his own taking out, 
ſome of a larger Size, which were given him by a 
Gentleman, who took them out of the Cray · fin in 
the River Donne, and others ſtill larger, which he 
choſe from the Apothecariry of the Army. Theſe 
laſt were from Aftracan; and he obſerves that the 
Fiſh and Stones are much the largeſt j in the great Rivers 
there; where there are Fiſhers for Cray-fiſh on ac- 
count of the, Stones only; which they ſeparate 
from the Fiſh .at different Fiſheries after different 
Manners; at fome they are beaten to Pieces with 
wooden Peſtles ; then waſhing away the Fleſh and 
Shells, the Stones are found remaining at the Bot- 
tom of the Veſſel; at others they are laid in Heaps 
till they rot; and then, being waſh'd, the Stones are 
calily ſeparated and oather'd. The Price comes to 
a Groat or Sixpence a Pound. All the Apotheca- 
ries Shops throughout the whole Rufſian Empire 
are furniſhed with them, and great Quantities beſides 
are exported. 


This, Sir, ſeems to be a very particular and exact 
Account of theſe Productions, which are frequently 
preſcribed in Medicine. Their Price, we find, is 


extremely low in the Countries where they are ga- 


ther d; notwithſtanding which, fictitious Bodies, 
made of Chalk, Tobacco- pipe Clay, or other ſuch- 
like Marerials, caſt in Moulds, ſo as to repreſent 

Aa real 
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real Crabs - Eyes, are often ſubſtituted jaſtead thereof. 
Permit me to ſubſcribe myſelf with all poſſible Re- 


ſpect, 
EO: S 1 R, 
London, Feb. 25. 


1747-8. Tour moſt obedient humble Servant, 
| Henry Baker. 


IX. Brevis hiſtoria naturalis, five de Vita, Ge- 
nere, Moribuſque Muris Alpini: Autore 
Jacobo Theodoro Klein, Reipubl. Gedanenſ. a 
Secretis, et R. 8. Lond. S. communicata per 
Petrum Collinſonum, ejuſdem Societatis 8. 


— 


Read Feb. 25. ESTLA ex murium gliriumve genere 
ae das | ad animalia induſtria numerantur. 
Nulli beſtiarum, nedum inſectorum multitudinibus, 
ingenitam denegamus induſtriam, z. e. mores et 
ſtudia, pro vitæ ſuæ genere, ad conſervationem et 
progeniem adæquata. In quibuſdam circumſcripta 
nobis videntur; uti juxta aranearum tribum, ſive ex 
telis, ſtaminibus, retibus vel caſſiculis ſcientifice con- 
ſtructis, five ex latebris victum capientium; quædam 
philomuſos dixeris, ut admirandum animal Caſtorem 
(a), lignationis, hydrographiz, aggerationis et archi- 

tecturæ 


. 
— 


(a) Conf. quadr. Hift. prodrom. p. 19.--- Hit. de Þ Acad. des 
Scienc. 1737. p. 10. ibid. On ne trouve guere parmis les grands Ani- 
maux, que les Caſtors, qui ayent une de ces induſtries ſingulieres et 
incomprehenſibles a l' Eſprit humain. g 
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tecturæ ſludioſum; nonnulla pharmaceuticam et geo- 
metricam artem edocta, ut Apes; rurſus alia ad artes 


mere liberales: Petauriſtæ, ſerrarii, naviculatoris (6) 
ut Sciuri, ſe pr 


| ofitentia ; ne dicamus de inſidiatoti- 
bus, predatoribus, ut Baviis, et ſicariis, latrocinia 
ct abactionem cexcrcentibus, Urſo, Lupo, Vmalpe, 


Muſtelis; ſic nemo facile animalibus induſtriam, pro 


vitæ ſuæ genere, abjudicatutus. 
Sed valde fallimur, fallimuſque aliquando, circa 
mores nonnullorum, quos ingenitæ induſtriz ſupers-, 
addimus,, multoties cerebrinos. Errores nobis ipſi 
tribuamus, quod ſæpiſſime hiſtoriolas ex antiquitate 
ad nos transfuſas æqui bonique habemus, quæ vero 
ad rectæ rationis examen revocatz in fabulas abeunt. 
Ecquis, emuncti naſi, cum mundo ſymbolico cre- 
deret, Leænam catulos edere inanimatos, rugitu ma- 
tris vel pattis animandos? Quis informem maſſam 
ſive molam Urſi, lambendo a matre in ſui ſimilem 
beſtiam efformandam? Quis angues, quos aftutia ct 
malitia omnes beſtias antecellere dicimus, e cavernis, 
narium cervi ſpiritu evocandos, ut ſe devorati pati- 
antur ? Quis fide dignus teſtis centeſimum Cervi ſu- 
peravit annum, quo hujus lacryma ipſa oſſibus ad 
oculi canthum accreverit ea dutitie, quæ cornu ſu- 
peraret? Quis cum Sophocle /acrymas Gallo Pavonis 


vel Meleagridis (c) verteret in Succinum ? Et ſex- 
centa commenta reliqua. 
Quo 


) Phil. Tranſ. No. 427. p. 38. 

(-) Conf. Franc. Vetez. Hit. de los animales, p. 70. Sophecles 
entre los antiquos, dixo, que et Succino era lagrimas congeladas de 
unas aves llamadas zAttyupidns de los Griegos, las quales ſon un 
genero de Gallinas de las Indias o Moriſcass © 


Aa 2 
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Quod ad Murs AT Ix Os attinet; nomen habent 
a ſummis Nhetiæ Alpibus, herbatum graminiſque fer- 
tilibus, in quibus habitant. In Sabaudia audiunt Mar- 
mote, in Germania Murmel Thiere, in Ukrania, 
Podolia in montibus Scepuſienſibus, necnon in Ruſſiæ 
Palatinatu ad pagos Podicemne et Zimnawoda Bo- 


baſci (d) ad montes vero Carpaticos Swi/zes; unde 
vallis Swiſzeza denominatur, Gallis, Rats des Alpes. 

Fele domeftica corpulentiores ſunt ; juniores tufi; 
adulti fabfuſci coloris ; pilis rigidiuſculis; pedibus bre- 
vioribus; capite contracto; naſo quaſi diviſo; ore 
felinis pilis flipato 3 dentibus ſciuti, vel potivs fiberi- 
nis; collo dorſoque latis et obeſis; auribus decur- 
tatis, quaſi mutilis, rotundis; oculzs ſpecioſis, pro- 
minentibus; cauda adinſtar caudæ muris avellani, 
quaſi compreſſa et piloſa, palmam cum dimidio lon- 
ga; digitis unguibuſque ſciuri æmulis, fed fortiori- 


In libertate fructibus, herbis, gramine, radicibus, 
imo et inſectis vaginipennibus ac locuſtis veicuntur ; 
- Cicurati variis obſoniis, inprimis lacteariis (e) de 
lectantur; carnes, panem, fruaus, ſimilemque pal- 
tum, ut ſciuri, anterioribus pedibus ori admoventes. 

Catulos ponunt tres vel quatuor; ab autumno in 
verna uſque tempora, per familias juncti, in caver- 
nis ad figuram literæ M excavatis, et bene obturatis, 
ſatis ample fornicatis, a/zo fomno inter tantillum ſtra- 
minum vel fœni ſepulti quieſcunt; ſole rurſus pro- 


pitio 


— 
ä 


—— 9 ———_—_—_— — 


(ad) Rzaczynshti, in auctario Hiſt, Nat. Polon. p. 327. quod non- 
dum publice 7 (e) Murmuratum edunt, dum morſu 

bibunt lac: Unde Germanis, me judice, Murmel Thiere; |. e. 
murmurans Beſtia. 
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pitio” evigilant,” vigildhtaue clauſtra_ſolvertes, et 
ad eoeſtionem fæcum, ad paſtum," et ad opera aphro- 
C 


difiaca exeuntes colludunt petulanter, uti folent 
mures inprimis campeſtres, ſaltantes et in arborum 
truncos ludibundi ſcandentes; aliquando bipedes in- 
grediuntur ; vocem catelli vel acutum fiſtule ſonum 
edentes. | 7 " 21 — 1 mt | = ed os oo | 
_ Tardiſſima ipſis eſt per hyemem ſanguinis circu- 
latio; tardiſſimæ omnes ſunt corporis ſecretiones ; 
nulla interim ſer; vel lymphæ revectio, ut tandem 
ſanguis omni pene ſero orbetur (7). Omentum et 
vicina interanea admodum ſunt obeſa. Ruminantes 
non dixeris; ventriculum enim ſimplicem habent, 
membranoſum, licet in libertate conſtituti herbiyori 
ſint; verſus inteſtinum cæcum valvulas obſervaveris 
conniventes, annulares, et veluti in ramos protenſas, 
prout ingreſſus 1/ez inter duas tunicas annulares ; ita, 
ut nullus prorſus concedi poſfit excrementis, pro 
egeſtione, ad inteſtina tenuia regreſſus, quorum ta- 
men colleQio per integram hyemem (qua dormiunt) 
fit, quz. amandantur ad cæcum, ibique ad vernum 
uſque tempus perdurant. 


Hoc vitz genus eſt, illi ſunt mores, quos explora - 


tos habemus Murium Alpinorum, qui BOBAKI vo- 
cantur. Quid per Emptram, murem montanum, 
intelligant Albertus et Agricola, me latet; cum 
mure autem Norvagico, Lemmus, Leming, Lommer 


dicto, Mures Alpini nihil commune habent; illos 


Wormius 


— 


(f) Pbileſ. Tranſ. Ne. 397. 
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Formins (g) in nubibus generart vult, exinde, in 
Norvagiam degiduos, qui tamen et in Lapponia funt 
frequentes, * | ET - 1 | oy | 5 
Moribus Matmotatum ſuperaddidit Plinius, ſed 
notanter. ex relatione alinrum, ptorſus ſingularia :—— 
y ape an in; ene te, cum guidam 
t narrent, alternos marem ct fæminam ſupra ſs com- 
** plexo. faſce herbæ ſupinos, cauda mordieus appre- 
henſa, invicem detrahi in ſpecum, idegque illo 
*« tempore. detrito eſſe dotſo, Hanc narrationem 
vertit Agricola in hiſtoriam Marmotæ natucalem-; 
Mira vero, inquit, eis machinatio ct ſolettia, cum 
i fœnum jam congeſſerunt; unus enim humi ſtra- 
tus erectis pedibus omnibus jacet in dorſo, in quem 
tanquam in plauſtrum quoddam cæteri ea, quæ 
«« congeſſerant, conjiciunt, et fic onuſtum cauda 
«* mordicus comprehenſa in ſpecum trahunt, et quaſi 
% quodammodo inyehant.” Cui Geſzerus non vi- 
detur aſſentire, inquiens: Eodem modo Caſtorem 
ligna advehere, et Taxos effoſſam terram pro domi- 
c:liis, donec ſatis ampla ſint, vehere, apud recen- 
tiores legimus (0). Fides penes autoxes eſto: Facetiam 
2 „„ 


= 
. 


* 


(e) In muſeo ſuo — et in jari tractatu, cui titulus: Hiſto- 
1 animalis, ow 7 1 nubibus decidit, Hafniæ 
1 to. Conf. Scheffer. onia, c. 29. Ramb. Beytr. 1741. 
XI. Linn. act. Sc . 7 Suec. a | * Gy | h 
(] Notum potius teſtatumque facimus : Caſtores xyloromos, 
non per terram farraco, ſed per flumina, infiixis in ligna ad littora 
cæſa dentibus ſuis, lignationes pro palatiis advehere. , Rzaczynſici 
p. m. olim hae de re me conveniens reſponſum tulit + Neu ſigmenta 
comprobare. Fuit apud nos vir militaris ſtrenuus venator, qui 
omni animo, invocatis cunctis divis, nobis perſuadere volebat, 
quod Vulpes terram in cryptis inverſæ caudz imponat, eamque retro 
gradus extra antrum, aufſerhalb dem Bau, deponat. Sed fabula 
manet. 


— 
— —_ ——_——— 
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quoque hominis induſtrii ct fictum appeliare idem. 


Solere hos mures foenum in dorſo geſtare, cauda per 


dorſum reducta, et mordicus apprehenſa (i) obfirma- 


tum, pro func ſcilicet, ut homines foenum bajulant. 
Miramur, doctiſſimum Spor: ſuprafatam narratio- 
nem ex animo pro vera venditaſſe hiſtoria: © Rats 
« des Alpes faiſant proviſion let“ pour [hywer du 
« foin et d'autres'herbes, qui leur font neceſſaires, 
ce pour sen acquiter plus promptement, il y en a un, 
<«« qui ſert de Charrette, fe mettant fur le dos, les 
« pattes en lair, et embraſſans le foin. ct un autre, 
« qui ſert de Charretzer, et le tire par Ia queue 
« juſqu' a leur tanniere; ce qui eſt cauſe, qu on leur 
ce ordingirement le dos tout pele (4). 

Magis miramur noviſſi mam relationem, magni, et 
poſt fata, nominis CARDIN ALIS PoOLINIAci Mures 
Alpinos bella inter ſe gerere, trucidare fc invicem bel- 
ligerantes, et victores victos ſecum ducere in ſervitu- 
tem ad ſuſtinenda fervitia domeſtica, et pro invehen- 
dis rebus ad victum neceſſariis (/) mores ante a 
nemine obſervaros; quos ſi Emmenti//imus Purpu- 

| ratur 


+ 15 


(i) Cum tamen muribus Alpinis fit caudæ nimis curta ſupellex. 
(4) Et foenum et herbæ recentes in antris putredinem hyeme 
contraherent. Cæterum obeſitas dorſi, petulantia et ſomnolentia 
raritatem pilorum in dorſo marmotis, et feris et cicuratis, concili- 


defluvia patiuntur ? 
(1) In Antilucretio, lib. vi. verſ. 185. ſeq. (Pariſ. 1747, dus.) 

( Baubates patria dixerunt voce Poloni) 
Vulpinum genus — 

de latebris et gramine certant. 

—[n captivos dominorum provida miras 

Sævitia exercet pænas, mœſta agmina condunt 

In foveis, coguntque omnes ſervire per annos : 


Atque 


ant. Nonne et alia quadrupedia (fere omnia piloſa) capillorum 
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ratus ipſe ſuſpectos non habuit, nobis impetaverit : 


obtinere jus belli et pacis inter beſtias 
cum tienen 1-57 i t 27 9 * 
. Cornix rornici nunquam perfodit” ocellum. 
nec lupus lupum est; ct quem in finem- mantipia 
Marmotis pro vid! colligendo'neceflaria? Quod certo 
certius novimus, Mares: Alpinos vel per octe menſes 
dormire; nullis obſoniis opus habentes; nec ullum 
mancipiorum negotium, quaſi per tractatus 4 A//iento, 
inter illos et alias beſtias intetcedere poteſt, niſi forte 
ipſis abuterentur, ptout homines mancipiis auto ſo- 
lido comparatis jute utuntur ad fodiendam terram. 
Quicquid autem ſit juxta novellam hiſtoriam; juxta 
antiquam fabulam ridiculum audit ;- equis ad poſte- 
riorem currus partem uti,” et inverſo ordine nature, 
contra naturalem, pilorum et exuviarum diſfpoſitio! 
nem, mordicus prehenſa, temonis loco, cauda-atiima- 
lis, idem animal, quaſi maleficum et damnatum 
veluti ad currum vel traham religatum trahere, inque 
ipſa via vecturæ adferre obflacula. Si pro lecto opus 
habent mures fono, ſufficit ejus parca collectio et 
tranſportatio vel ore vel pedibus anterioribus medianti- 
bus, quod et bipedes ingredi poſſe beſtiolas novimus. 
Sic eſt: Hiſtoria naturalis non bene digeſta abit in 
fabulam ; præjudicia vero et nimia credulitas Verita- 
tem, etſi cominus ſatis cognitam, longiſſime ali- 
quando propellunt. Hoc eſt. e 26 


ſui generis; 


- 
* 


35 : "#30 


X. 


K 


# . ” 
— — 


Atque ubi tempeſtas bruma veniente rigeſcit, 

Et complenda manet ſecto cellaria foeno, 

Protinus ad meſſem ducunt ſervata ferendam 
Mancipia, inverſiſque ſolum premere atque ſupinis 
Corporibus, tum crura jubent attollere ſurſum, 
Quatuor erectis perſtent ut gramina palis. 

Inde onerant caudaque trahunt animantia plauſtra: 
Eraſoque vias miſerorum tergore verrunt. 


* 1671 
x. | Part of a Letter from Abbs Nollet, of 
the Royal Academy of Sciences at Paris, 
and F R. . to Martin Folkes %,; Preſi- 
ident of the ſame, concerning Electricity. 


7 ranſlated from the French, by T. Stack, MH. D. 
baun | | 


F. R. S. 
Din 847 1 R, l= 113 112 2901; 3712 1 
Raad! Feb. 1. NOR fey 


eyeral Years paſt Electricity has 
ra Feen wy dar rip, e 
Summer I read three Memoirs at our weekly Mect- 
ings,” which contained many Particulars on this Sub- 
ject: But as theſe were Matters of mere Curioſity, 
and of no real Uſe, they''almoſt tired out my Pa- 
tience. I now ſend you ſome Experiments, which 
I. made- during the Vacation, which ſeem to pro- 
miſe at leaſt the being of ſome Service; but of this 
you will be the beſt Judge. .I will deſcribe them in 
the ſame Order as I made them, and to which I was 
not led by mere Accident. You know, that when 
a Veſlel full of Liquor, which runs out through a 
Pipe, is electrified, the electrified Jet or Stream is 
thrown farther than uſual, and is diverged into ſe- 
veral divergent Rays, much in the ſame manner 
as .the Water poured out from a watering Pot. 
Every body at - firſt Sight will judge, that the 
Stream is accelerated, and that the electrified 
Veſſel will ſoon be empty. I was unwilling to 
rely on the firſt Appearances, and therefore re- 
ſolved to aſcertain the Fact, by meaſuring the 
Time, and the Quantity of the Liquor running out. 
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And in order to know if the Acceleration, ſuppo- 
ſing there was any, was uniform, during the whalc 
Time of the running out, 1 made uſe of Veſſels of 
different Capacities, terminating in Pipes of differ- 
ent Bores, from three Lines Diameter to the ſmalleſt 
Capillaries: And I give you in grofs the Reſult of 
upwards of an hundred Experiments, as it is not ſo 
eaſy a Task to draw a ſafe Concluſion, as may at 
firſt be imagined. 1 


1. The electrified Stream, tho it divides, and carries 
the Liquid farther, is neither accelerated nor re- 
tarded ſenſibly, when the Pipe, thto which it iſ- 

ſues, is not leſs than a Line in Diameter. 

2. Under this Diameter, if the Tube is vide enough 

to let the Liquid run in a continued Stream; the 

Electricity accelerates. it a litile, but leſs than a 

Perſon would believe, if he judged by the Num- 

ber of Jets that are formed, and by the Diſtance 

to which it ſhoots. 5 

3. If the Tube is a, capillary one, from which the 
Water ought naturally to flow, but only Drop by 
Drop, the eledrified Jet not only becomes conti- 
nued and divided into ſeveral, but is alſo conſi- 
derably accelerated; and the; ſmaller the capillary 
Tube is, the greater in proportion is this Accele- 

ration. 

4. And ſo great is the Effect of the electrical Vir- 
tue, that it drives the Liquid out of a very ſmall 
capillary Tube, thro' which it had not before the 
Force to paſs, and enables it to run out in Caſes, 
where there would not otherwiſe haye been any 
Diſcharge. 


Theſe 
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Theſe laſt Facts have ferved as 4 Baſis to my In- 


quiries. I conſider d afl organized Bodies as Aﬀern- 
blages of capillary Tubes, filled with a Fluid that 
tends to ran thro” them, and often to iſſue out of 
them. In conſequence of this Idea, I imagined, that 
the electrical Virtue might poſſibly communicate 
ſome Motion to the Sap of Vegetables, and: alſo 
augment the inſenſible Perſpiration of Animals. I 
began, by ſome Experiments, the Reſult of which. 
confirm'd! my Notions. I ete@rified;” for fout or 
five Hours together, Fruits, green Plant 5 h&-Spong es 
dippd in Water, which F had careſlil WARS ; J 
and I found, that, after this PR, all theſe 
Bodies were ' remarkably lighter than othets of the 
ſame kind, weiglrd wich them, both before and af- 
ter the Experiment, attd kept in the fame Place 
and Temper. I alſo electrified Liquors of all ſorts 
in open Veſſels; and remarked, that rhe Electrifl. 
cation augmented their Evaporarion, in ſome more, 


in others lefs, according to their different Natutes. 
Wherefore I- took two Garden-Pors, fifled-with the 


ſame Earth, and ſowed with the ſame Seeds; I kept 
them conſtantly in the ſame Place, 73 ** he 
fame: Care of them, except that one of the rw 
electrißed for fifteen Days running, for two ee 
and ſometimes four Hours a Day. This Pot always 
ſnewed its Sceds raifed two & three Days ſooner 
than the other, a greater Number 'of Stotz and 
thoſe longer, in a given Time: Which makes me 
believe, that the electrical Virtue helps to open and 
diſplay __ Germs, and facilitates the Growth of 
Plants. I advance this, however, only as a Con- 
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jectute, which deſcryes further Confirmation 7 as 
the Seaſon was already too far advanced, to allow 
me to make as many Experiments as I could have 
wiſh'd : But here are yet other Facts, of which 1 
have a greater Certainty, and which are not leſs in - 
r 1 

I choſe ſeveral Pairs of Animals of different kinds, 
Cats, Pigeons, Chaffinches, Sparrows, ec. I put them 
all into ſeparate wooden Cages, and then weighed 
them. I electrified one of each Pair for five or fix 
Hours together: Then I weighed them again. The 
Cat was commonly 65 or 70 Grains lighter than 
the other; the Pigeon from 35 to 38 Grains; the 
Chaffiinch and Sparrow 6 or 7 Grains: And in or- 
der to have nothing to charge upon the Difference 
that might ariſe from the Temperament of the Indi- 
vidual, I again repeated the ſame Experiments, by 
electrify ing that Animal of each Pair, which had not 
been electrified before; and notwithſtanding ſome 
ſmall Varieties which happen'd, the electrified Ani- 
mal was conſtantly lighter than the other in propor- 
tion. 1 | E 
Electricity therefore increaſes the inſenſible Per- 
ſpiration of Animals: But in what Proportion? In 
the Ratio of their Bulks, or in that of their Sur- 
faces? Neither of the one or the other, ſtrictly 
ſpeaking, but in a Ratio much more approaching 
to the iatter than to the former. So that there is 
no Room to apprehend that a human Perſon elec- 
trified would loſe near a 5oth Part of his Weight, 
as it appear'd to me that it happen'd to one ſort of 
Bird; nor the 140th Fart, as to the Pigeon, c. All 
that I haye been hithertoable to learn upon this Head, 

is 
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is, that a young Man or Woman, from 20 to 30, 
being elcarified during five Hours, loſt ſeverat 
Ounces of their Weight, more than they were wont 
to loſe, 'when they were not electrified. Theſc laſt 
Experiments are difficult to purſue with Exactneſs; 

becauſe the Cloathing, which cannot ſirictly be com- 
pared to the Hair ot Feathers of Animals, retains a 
good Share of the perſpired Matter, and hinders 
one from forming a good Judgment of the whole 
Effect: of the electrical Vietue. ; -- | 

This forced electric Perſpiration is very naturally 
accounted. fort, if we conſider, that the electrical 
Matter pervades the interior Parts of Bodies, and 
that it viſibly darts from within outward”: For it'is 
very plain, that theſe electrical Emanations muſt 
carry with them whatever they nd in the ſmall 
Veſtels, thro” which they». are ſren, or at * are 
known, to iſſu e. ne ni 2 

This Explanation will, in my Opinion, occur to 
every one, who has ſeen the principal Phenomena 
of Electricity. But how ſhall we account for all the 
following Effects? All thoſe Animals, whoſe Per- 
ſoiration 7 is increaſed upon their being electrified, all 
thoſe Seeds, which ſhoot and grow quicker; all 
thoſe Liquors, which cvaporate ; all that Accelera- 
tion of Liquids flowing thro Tubes; all thoſe Par- 
ticulars, I fay, happen in the ſame manner, when, 


inſtead of electritying thoſe Bodies themſelves, they 


are only held near electrical Bodies of a pretty large 
Bulk. The Notion which I have, for theſe three 
Years paſt, formed of Electricity, not only affords 
me an Explication of this, as ſimple as the former, 


but I venture to fay, it was this ſame Notion, that 
led 
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led me to the Experiments, and made me even 
foreſec their Succeſs. 

F am not only ſatisfied of the Exiſtence of an of 
fuent electtic Matter, which all the World allows, 
aud which ſhews itſelf a thouſand Ways; but many 
convincing Reaſons have alſo aſſured me, that there 
is, round every electriſied Body, an affizent Matter, 
which comes to it not only from the ambient Air, 
but likewiſe from all the other Bodies, whether ſo- 
lid or fluid, that are round about, and within a 
ecrtain Diſtance of it. If theſe furrounding Bodies 
are of a ſimple Nature, as a Stone, a Piece of Iren, 
Sc. nothing iſſues from them but pure electtical 
Matter: But if they are Animals, Plants, ox Fruits, 
or, in a Word, any organized Bodies, or ſuch, in 
the Pores of which there is any Subſtance capable of 
giving way to the Impulſes of the electric Matter; 
this Matter will, in iſſuing forth with the great Ra- 
pidity, which it is known to have, carry along with 
it whatever it finds moveable enough to be diſplaced 
by it; and by ſo much will the Weight of the Body 
be diminiſhed 3 the ſame Effect being here produced 
by the affluent Matter, as is produced on electrified 
Bodies by the effluent. If you will pleaſe to read 
over my Eflay, what I advance will be better under- 
ſtood. The Increaſe or Diminution of Perſpiration is 
not a Matter of Indifference to the animal Oeconomy: 
This new Method of increaſing it at Will may poſſibly 
prove of Uſe; it is neither inconvenient nor danger- 
ous; and neither I myſelf, nor any body elſe of thole 
on whom I made my Experiments, ſuffered even the 
leaſt Inconveniency from it. One feels neither Mo- 
tion nor Heat differing from that of the natural 

| State. 
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State. Nor did the Animals give any Signs of Un- 
eaſineſs, while they were eleQrifying: A little Wea- 
rineſs, and a better Appetite, were the orly Effects 
we ever perceived. 

As to the Facility of applying this Method, tis 
well known that the electrical Virtue is eaſily tranſ- 
mitted a good way off by Chains, G.; and one may 
eaſily imagine, that an eaſy Chair, or even a Bed, ſuſ- 
pended or ſupporred in a proper manner, will put the 


modiouſly electrified. But as there is no Neceſſity 
to electrify them actually, it will become eaſier ſtill; 
for nothing more will. be requiſite, than to place 
near them a Basket of old Iron' render'd electrical. 
The commoneſt Degree of Sagacity will ſuffice to 
put this Method in Practice, r it is found to 
de uſeful. 
I ſhall obſerve kirebier, that, whe 1 clectrify an Ani- 
mal, I render his Perfpiration more copious; and this 
Effect is univerſal thro' every Part of it. When I 
only place it near an electrified Body, it perſpires as 
much. But is its whole Body equally fenfible of this 
Effect > I mean, what exhales in conſequence of the 
Electricity, does it iſſue from every Part of his Surface? 
I believe it does not; and that for thefe Reaſons. 
If it be the electrical Matter of the Skin that drives 
out the Matter of Perſpiration, by ruſhing towards 
the electrified Body, it is natural to think, that this Ef- 
fect takes place only in the Part out of which the elec 
trical Matter iſſues: Thus the Perſpiration, which is 
electrically forced out, ought to iſſue from thoſe Parts 
only, which are the moſt directly applied toward the 


electrical Body. Let us confirm this by — 
10 


moſt infirm Perſons in a Situation to be very com- 
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Io an electtified Body 1 «pply. a Veſſel full of Li- 
quor, which iſſues Drop: by Drop thro ſeyeral little 
Tubes placed: in different Parts of its Circumference ; 
Theſe Drops become continued Streams, and are ac- 
celerated, as if the Veſſel had been electrified: But this 
Effect is obſervable on that Side only which faces the 
clectrified Body. 
l moiſlen a thick Sponge with Water, and cut it in 
two: Iweigh ang two Halves aer 5 Tigin: them 


which faced the electric Body, Was found to be lighter 
than the other, G . 

Wherefore I think 1 have god Grounds to believe, 
that a Man, who preſents a Shoulder, or one Side of 
his Head, to a large electrified Body, perſpires more 
thro' that Part than thro' any other. Add to this, that 
fince theſe Animals, which I cauſed to perſpire in 
this laſt manner, and which had but one Side of their 
Bodies expoſed to the Electricity, loſt as much of their 
Weight, as the others which were throughly electrified; 
it follows, that they perſpircd as plentifully thro' the 
expoſed Part, as the others thro' the whole Body. 
Whence we may infer, that, of the two Methods, 
which 1 propoſe for augmenting infenſible Perſpira- 
tion, the latter is the moſt powerful, and moſt proper 
to remove Obſtructions from the Pores, or to ſcour 
them of any noxious Humours which they may hap- 
pen to contain. I have the Honour to be, with the 
greateſt, Reſpect, Sir, 


Tour moſt humble and moſt obedient Set want, 


The Abbe Nollet. 
Xl. 


1953 
XI. Several Eſſays towards diſcovering tbe 


Laws of Electricity, communicated to the 


Royal Society & My. John Ellicott F. R. &. 
and read on the 25th of Feb. 1747. and at 
two Meetings ſoon after. 


1. A Letter to Martin Folkes EV; Pr. R. S. 


. 


Read Feb. 25. TN the * Letter lately read before the 
1 Royal Society from the Abbè Nolet, 
containing his Obſervations on the Increaſe of the 
Tranſpiration of Animals, and the Growth of Vege- 
tables, by means of the electrical Efflu via, he takes 
notice, that he was led to thoſe Inquiries, from the 
Acceletation which (he found from a great Number 
of Experiments) was given to the Motion of Fluids 
thro' capillary Tubes, upon their being electrified. As 
formerly made ſcveral Experiments on this Subject, 
I ſhall ſubmit it to your Conſideration, whether the 
following Obſervations on thoſe Experiments may 
deſerve the Notice of this illuſtrious Society. In 
which I have principally endeavourcd to prove, that 
the Acceleration of the Motion of Fluids thro' ca- 
pillary Tubes or Syphons is not barely owing to 
their being electrified, but that, in all Caſes what- 
ſocver, there are ſome other Circumſtances neceſ- 
ſary, in order to produce this Effect. And I doubt 
not but to make this fully appear, by ſhewing, thar 
Water, b. ing electrified, may either be made to run 
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in a conſtant Stream thro' a capillary Tube or Si- 
phon, or only to drop, as if it had not been elec- 
trified at all: And likewiſe, that the Water may be 
made to run from the ſame Syphon in a conſtant 
Stream, without being made electrical, but ceaſe to 
run, and only drop, the Moment it becomes elec- 
trical. Under the one or other of theſe Caſes, I 
ſhall have an Opportunity of taking notice of the 
ſeveral Varieties obſervable in thefe Experiments 
all of which I ſhall endeavour to account for from 
the following general Principles. 5 

Firſt, That the ſeveral electrical Phenomena ate 
produced by means of Efluvia. 

Secondly, That the Particles compoſing theſe Ef- 
fluvia ſtrongly repel each other. 

Thirdly, That the ſaid Particles are ſtrongly at- 
trated by moſt if not all other Bodies whatſo- 
ever. 

That the electrical Phenomena are produced by 
means of Efiuvia, is in general acknowledged by 
all the Authors who have wrote upon Electricity, 
however they may differ in Opinion with regard to 
the Bodies in which they are contained. The Pro- 
perties I have mention'd of theſe Effluuia may be 
eaſily deduced from moſt of the Treatiles lately 
publiſhed on this Subject. But to leave no Room 
for any Objection, I would beg Leave to obſerve, 
that the Exiſtence of theſe Zf/uvia is proved by all 
thoſe Experiments in which a Stream of Light is 
{ſeen to iſſue from the electrified Body; particularly 
thoſe Streams which are ſeen to iſſue in diverging 
Rays from the End of the original Conductor, when 


made of Metal, and reduced to a Point; from 
their 


197 ] 
their being felt to ſtrike againſt the Hand like a Blaſt 
of Wind, when it is brought near the Stream, and 
from that offenſive Smell which generally accompa- 
nies theſe Experiments, and which is always more 
perceptible, the more ſtrongly the Sphere is excited. 

That the Particles compoſing theſe Eſfluvia repel 
each other, appears from thoſe Experiments, in which 
two Bodies, how different ſoever they may be in 
kind, repel each other when they are ſufficiently 
impregnated with theſe. Effluvia. As a Feather, by 
the excited Tube; the ſeveral Fibres of the ſame 
Feather, or two Cork Balls, which will be found 
ſtrongly to repel each other, ſo long as they retain 
any conſiderable Quantity of theſe Efiuvia. Which 
Property will always decreaſc, as the 9 they 
contain diminiſhes. 

That theſe Effluvia are ſtrongly attracted by moſt 
if not all other Bodies, is ſo evident from almoſt 
all the electrical Experiments, as to make any parti- 
cular Examples of it needleſs here; eſpecially as I 
ſhall have Occaſion to take notice of the ſtrong At- 
traction between the electrical Effluvia and Water, 
in accounting for theſe Experiments. And the firſt, 


would take notice of, | ſhall now proceed to ſtate 
as follows. 


EXPERIMENT I. 


If a Veſſel of Water is hung to the prime Con- 
ductor, having a Syphon in it of ſo ſmall a Bore 
that the Water will be diſcharged from it only in 
Drops, on the Water's becoming electrical by means 
of the Machine, it will immediately run in a Stream, 
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and continue to do ſo, till the Water is all diſcharged, 
provided the Sphere is continued in Motion. 

That Water does not run in a conſtant Stream, 
but only in Drops, from a Syphon of a (mall Bore, 
is doubtleſs owing to the ſame Cauſe by which it 
is ſuſtained above the Level in capillary Tubes. If 
therefore Water is made to run in a Stream barely 
by its being impregnated with the electrical E filuvia, 
it ſhould follow, that if one or more capillary Tubes 
be placed in a Veſſel of Water, that which is ſuſ- 
tained in them would either fink down to a Level 


with the reſt of the Water, on its being made elec- 
trical, or at leaſt that it would not continue at the 


ſame Height as before; but if the Experiment is 
made, the Water will be found to continue exactly 
at the ſame Height, whether it is electrified or not. 
Again, if the bate electrifying the Water was the 
Cauſe of its running in a Stream, it would continue 
to run in the ſame manner, ſo long as the Water 
continued electrical, which it will not do: For, on 
ſtopping the Motion of the Machine, the Stream 
will immediately ceaſe, and the Water will only 
drop from the Syphon, notwithſtanding its being 
firongly impregnated with the electrical Efiuvuia. 
To account then for the Water's being made to run 
in a Stream in this Experiment, I would obſerve, 
that ſo long as the Machine is in Motion, there is 
a conſtant Succeſſion of the electric Efluvia ex- 
cited, and which viſibly run off from the End of 


the prime Conductor in a Stream, and as they are 


in like manner carried off from all Bodies hung to 
it, thoſe Effluvia which run off from the End of 


the Syphon, being ſtrongly attracted by the Water, 


carry 
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carry ſo much of it along with them, as to make it 
run in a conſtant Stream. 

That the Attraction between the Water and elec- 
tric Efluvia is ſufficient to produce this Effect, 
might be proved by a Variety of Experiments ; but [ 
ſhall only obſerve, that ro this Attraction it is owins 
that ſilk Lincs and glaſs Tubcs (which, from their 
imbibing ſo very ſmall a Quantity of theſe Efluvia, 


are generally made uſe of as Supports in many of 


the electrical Experiments) on only being wetted be- 
come ftrong Conductors: And that if an excited 
Tube is held over a Veſſel of Water, the Water is 
found to imbibe a very conſiderable Quantity of 
this electric Matter; and, on the Approach of a 
Finger, or any other non electric Body, the Water 
will be perceived to riſe towards it; and if the Fin- 
ger is brought ſo near the Surface as to draw off the 
E ffluvia, they will carry ſeveral Particles of the Wa- 
ter along with them towards the Finger, in a Direc- 
tion directly contrary to that of Gravity; and there- 


fore may well be ſuppoſed, when acting in the ſame 


Direction, to have an Influence ſufficient to produce 
a Stream, as in the Experiment. 

And that this Current of the electric E Muvia is 
the true Cauſe Why the Water runs in a Stream 
from the End of the Syphon, is farther evident, in 
that whatever tends to increaſe or diminiſh the Cur- 
rent of the Efluvia, produces the ſame Effect 
upon the Water. I have already obſerved, that 
when the Efluoia are ſtrongly excited, they will 
be ſeen to pals off from the End of the prime Con- 
ductor in luminous Rays; and the ſame may be ob- 


{cryed with reſpect to thoſe which paſs with the 
2 Water 
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Water from the End of the Syphon; but if 


any non: electric Body is brought under the Syphon, 
as, by its Attraction, the Current of the Effluvia 
will be increaſed, ſo theſe luminous Rays will like- 
wiſe extend to a greater Length. Again, if the 
Motion of the Machine is ſtopped, the Current of 
the electric Efluvia will thereby be ſtopped, and 
the Water will immediately ceaſe to run in a Stream, 
notwithſtanding its being ſtrongly impregnated with 
the electrical Effluvia. x. 2 

And that the Water is ſtrongly impregnated will 
not only appear from the Drops being ſooner di- 
vided into ſmall Particles than they would be if they 
had not been electrified, but from thoſe Particles 
being ſeparated to a greater Diſtance from each other, 
by the repulſive Property of the electric Efluvia; 
and if any of the Water is reccived into a dry glaſs 
Veſſel, on the Approach of a Finger towards its 
Surface, there will be ſeen a Spark to iflue from it 
in the ſame manner as from Water electrified by an 
excited Tube; or if any non: electrical Body is 
brought under the Syphon, by whole Attraction the 
Effluvia may be drawn off, the Water will imme- 
diately be found to accompany it in a Stream. 


Exe. II. 


If the Veſſel of Water with the Syphon in it is 
ſuſpended by any nom electric Body over another 
ſtrongly electrified, the Water will immediately run 
from the Syphon in a Stream ; but if ſupported by 
a Piece of Silk, or any other electrical Body, the 
Water will immediately ccaſe running, and only be 
diſcharged 
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diſcharged in Drops. Theſe Phenomena may, from 
what has been already faid under the former Expe- 
riment, be eaſily accounted for. 

That the Water is made to run in a Stream, is 
plainly owing to the mutual Attraction between the 
electriſed Body and the Water; which Attraction 
will continue, ſo long as the Veſſel which contains 
the Water, by being ſupported by a Non- electric, is 
prevented from retaining any of the electrical Ef- 
fluvia; theſe Effluvia being drawn off by the non- 
electric Body, to which the Veſſel is ſuſpended : But 
on the contrary, when the Veſſel is ſuſpended by 
an Original Electric, the Efiuvia, not being at- 
trated thereby, will be prevented from running off, 
and the Water will ſoon be found to have imbibed 
a Quantity of them, ſufficient, by their repelling 
Property, to greatly weaken, or wholly to deſtroy, 
the former Attraction, when the Water will ceaſe 
to run in a Stream, and only drop, as if it had not 
been held near any electriſed Body, Monſ. L' Abbe 
Nolet has endeayoured to account for the former 
Part of this Experiment, by ſuppoſing there is, what 
he calls, both an affluent and an effluent electtic 
Matter; but he takes no notice of the latter Part, 
which is not eaſily ſolved upon his Suppoſition. But 
if what I have obſerved on theſe Experiments is ſa- 
tisfactory, I apprehend I have accounted for the ſe- 
veral Phenomena on much more ſolid Principles, 
and that thereby any leſs certain Hypotheſis is ren- 
der'd uſeleſs. 

I intended to have taken ſome notice of the dif- 
terent Acceleration of the Fluids thro Tubes of dif- 
ferent Bores; but as this Acceleration will always 


vary 
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vary with the Current of the electrical Effluvia, 
unleſs ſome Method could be found out to render 
this Current uniform throughout the whole Series 
of Experiments, the Proſecution of this Inquiry will 
be rendered extremely difficult, and-the Reſult will 
at beſt be very uncertain, I am Sir, with the 


greateſt Reſpect, 
Tour moſt obedient humble Servant, 


John Ellicott. 


When the foregoing curious Letter was read at 
the Mecting of the Royal Society on Thurſday 
the 25th of February "laſt 1747. I acquainted 
the Gentlemen preſent, that the ſame ingeni- 
ous Author had communicated to me a Paper 
{cvetal. Months before, in which he had more 
fully and particularly delivered his Thoughts 
on the ſurprizing Phenomena of Electricity, 
and as ſcyeral Perſons expreſſed their Deſire ot 
' ſeeing that Paper, I requeſted of him either a 
Copy, or an Abſtract of the ſame ; in Compli- 
ance with which he, ſome Days after, gave mc 
the two following Papers, containing the Sub- 
ſtance of what he had before ſhewn me; and 
1 immediately put them into the Hands of Dr. 
Mori imer, one of the Secretarics of the So- 
ciety, who read them at the two Meetings of 
the Society, on the ſeveral Days noted at the 

Head of thoſe Papers. 
M. Folkes. 


2. 
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2. An Eſſay towards diſcovering the Laws of 
Electricity, addreſſed to the Royal Society. 


Read March 24. HE great Difference I obſerved in 
MATS. 3455 | 4 the Sentiments of thoſe ingeni- 
ous Gentlemen who have favoured us with their 
Diſcoveries in Electricity, made me very deſirous of 
finding out ſome general Principles, by means of 
which I might be able to form N of the 
ſeveral Hypotheſes whereby they have endeavoured 
to account for the principal Phænomena oblervable 
in thoſe Experiments, In order to this I took 
a general Survey of all the more remarkable Ex- 
periments, and out of them made Choice of ſuch 
as J judged were moſt proper for my Purpoſe ; 
and from theſe I : deduced the general Prin- 
ciples hereafter mentioned. The Advantage I pro- 
miſed myſelf from this Method was, that the plainer 
and more ſimple the Experiments were, which 1 
made choice of, the leſs liable I ſhould be to miſ- 
take in any Concluſions drawn from them; and 
that every freſh Experiment, I could account for by 
them, would be an additional Proof in their Fa- 
vour ; and if my Attempt in explaining the following 
Experiments from thole Principles ſhould prove ſa- 
tisfactory, the Truth of them would be thereby to 
fully confirmed, that we might ſafely rely on them 
in forming a Judgment of any of the Diſcoveries al- 
ready made; and (how general ſoever they may ſeem 
to be) I doubt not but they will be found of Service 
in proſecuting our future Inquiries on this Subject. 
The Experiments from which I deduced theſe 


Principles were theſe which follow. 
D d E x Þ- 
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rand J. 


le a glaſs Tube is rubbed by a very dry Hand, 
and a Finger i is brought near any Part of it, a Spark 
of Fire will ſeem to iſſue from it, and ſtrike againſt 
the Finger; and if the Finger is carried at a like 
Diftance "froth the End of the Tube towards the 
Hand in which it is held, a Number of Sparks at a 
fmall Diſtance from cach other will be ſeen coming 
from it,” and a ſnapping Noiſe will be heard. The 
Tube is then faid to be excited, or to be electrical; 
and at ſome times, when it is ſtrongly excited, 
Sparks will iſſue from the Tube in Streams, not 
only while it is rubbing, but will continue to dart 
out from it for a conſiderable time after the Rub- 
bing has ceaſed, and a very ſtrong offenſive Smell 
will be perceived. 


A 1 
SY 


=y 


Exp. II. 


If the Tube, when thus excited, is held over 
ſome Pieces of Leaf-Gold, or any light Bodies what- 
ſoever, they will be attracted towards it ; and the 
more ſtrongly the Tube is excited, the greater Di- 
ſtance they Wil be attracted from; and when they 
come near the Tube (tho without touching it) they 
will be repelled from it, and continue to be ſo, un- 
leſs touched by ſome other Body, when they will 
be attracted by the Tube as before: But if the Tube 
is but weakly excited, they will be attracted quite 
to the Tube, to which they will ſometimes adhere, 
without being repell'd from it. 


E XP. 
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Exr. III. 


| ifs 2 Ball (of Cork ſuppoſe for Lightneſs) b hung 
by a filk Line, and the excited Tube is applied to 
it, it will not only be attracted, but will have an 
attractive Quality communicated to it from the Tube; 
and if any light Bodies ate brought near * Ball, 
they will be attracted by it. 


Exp. IV. 


As the Tube, when ſtrongly. excited; will not 
only attract, but afterwards repel any light Bodies 
brought near it, in like manner the Cork-Balt will 
be endued with the ſame Property; ſo that a ſmaller 
Ball will firſt be attracted towards it, and then re- 
pelled from it, the ſame as the Leaf Gold in Exp. 
2. and on touching any other Body it will be 
again attracted; and this may be repeated ſeveral 
times, provided the ſmaller Ball is much leſs than 
the larger one, tho the Effect will conſtantly grow 
weaker and weaker, as every time the leſſer Ball 
is attracted, it carries off with it ſome of the elec- 
tric Virtue, and is likewiſe endued with the lame 
Properties as the larger Ball. 

Mr. Gray, Mr. Dufay, and others have obſerved; 
that this electrical Quality is not only to be excited 
in Glaſs, but in moſt ſolid Bodies capable of Friction 
(Metals excepted); tho in ſome it will be ſcarcely 
ſenſible, and that it is found to be ſtrongeſt in Wax; 
Reſins, Gums, and Glaſs: And as Glaſs is the eaſieſt 
procured of a proper Form, it has generally been 
uſcd in making theſe Experiments. It has been fur- 
Dd 2 ther 
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ther obſerved, that thoſe Bodies in which the elec- 
trical Quality is capable of being excited the ſtrongeſt 
by Friction will receive the leaſt Quantity of it from 
any other excited Body, and therefore ate properly 
made uſe of to ſupport any Body deſign d to re- 


ceive the electrical Virrue. : The Truth of this will 
— appear from the n aaa 


Exe. V. 


Hang up two Lines, one of Silk, and the other 
of Thread; that of Thread will be atlracted by the 
Tube at a much greater Diſtance than the Silk. 
Again; Faſten to each String a Feather, or other 
light Body; if the Tube is brought to the Feather 


faſtened to the Silk, it will be firſt attracted, and 


_ afterwards repelled ; and from the Virtue commu: 


nicated to it from the Tube, the ſeveral Fibres of 
the Feather will ſtrongly repel each other. But 
when the Tube is brought to the Feather faſtened 
to the Thread, the Feather will be ſtrongly attracted, 
and continue to be ſo, without ever being repelld, 
the Virtue paſſing off by the Thread it is hung to. 
If a glaſs Ball is hung to the ſilk Line, it will be 


but weakly attracted by the Tube; but one of Cork 
or Metal much — 


Er. VI. 


Let a Rod of Iron be ſuſtained by ſilk Lines, and 
by means of a glaſs Sphere (which can be more re- 
gularly and conſtantly excited than a Tube) be made 
electrical; it will be found to have all the Proper- 


ties of the excited Tube mention d in Exp. 1. A 
| Stream 
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Stream of Light will come from the End of it, if it 

is pointed; it will attract, repel, and communicate 

this Virtue to any other non electric Body: On the 

Approach of a Non electric, a Spark of Fire, with 

a Snap attending it, will come from it; which 

Spark will be greater or leſs, as the Bodies approach- 

ing it have more or leſs of the electrical Quality re- 

ſiding in them; and there will likewiſe be the ſame 
offenſive Smell as was obſerved of the Tube. 

From theſe Experiments, which I think contain 
the principal Phenomena of Electricity, may juſtly 
be drawn the following Concluſions : 

1/7. That theſe remarkable Phenomena are pro- 
duced by means of Effluvia; which, in ex- 
citing the electrical Body, are put into Motion, 
and ſeparated from it. 
24ly. That the Particles compoſing theſe Effluvia 

ſtrongly repel each other. | 

34ly. That there is a mutual Attraction between 

_ theſe Particles, and all other Bodies whatſo- 

ever. 

That there are Effluvia emitted from the Tube 
when rubbed, and which ſurround it as an Atmo- 
ſphere, is evident, from that offenſive Smell ariſing 
from them, from that Senſation on the Hands or 
Face, when the Tube is brought near either of them, 
and from thoſe Sparks of Light, on a till nearer 
Approach of the Finger to it. 

That the Particles of theſe Efluvia repel each 
other, is proved by the Cork-Balls (Exp. 4.) and 
the Fibres of the Feather (Exp. 5.) repelling each 
other, when impregnated with them; and by the Leaf- 
Gold (in Exp. 2.) being repelled by the Tube, and 
not 


they are ſeparated from the electric Body 
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not returning to it again, until, by coming near, or 
touching, ſome non: electric Body, the Effiuvia are 
drawn off from it. | „ 
From this Property it is, that theſe Effluvia ex- 
pand themſelves with fo great a Velocity whenever 
; and as 
they are likewiſe capable of being greatly condenſcd, 
may we not from hence juſtly conclude they are 
elaſtic? 

That there is a mutual Attraction between theſe 
Effuvia ànd moſt other Bodies, appears from their 
collecting from the Tube ſuch Quantities thereof, as 
to endue them with the ſame Properties with the 
Tube itſelf, as was proved by the 3d, 4th, and 5th 
but more particularly by the 67h Experiment. 

Theſe Principles being admitted, it will. follow, 
that the greater Difference there is in the Quantity 
of electrical Effluvia in any two Bodies, the ſtronger 
will be their Attraction. For, if the Eflavia in 
each are equal, inſtead of attracting, they will repel 
cach other ; and in proportion as the Quantity of 
electric Matter is drawn from one of the Bodics, 
will the Attraction between them increaſe, and con- 
ſequently be ſtrongeſt, when any one of them has 
all the electrical Matter drawn from it. 

The Particles of theſe Effluvia are fo exceedihg 
ſmall, as eaſily to pervade the Pores of Glaſs, as is 
cvident, in that a Feather, or any light Bodies in- 
cloſed in a glaſs Ball hermetically ſealed, will be 
put in Motion on the excited Tube being brought 
near the Outſide of it; and it has been generally 
thought that they paſs through the Pores of the 
denſeſt Bodies; and there are ſeveral ä 

hic 
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which render this Suppoſition not improbable z tho' 
I muſt acknowledge I have not yet met with any 
one that I think is quite concluſive. 

I ſhall now proceed to ſhew, how, from theſe 
Principles, the Phenomena of ſome of the more 
remarkable Experiments of Electricity may be ac- 
counted for. 5 


. Exp. VII. 


Let a Rod of Iron, pointed at one End, be ſuſ- 
pended on ſilk Lines, as in Exp. the 6th, and by 
the Sphere be made electrical. When the Rod is 
ſtrongly electrified, a Stream of Light in diverging 
Rays will be ſeen to iſſue from its Point; and if 
any non electric Body is held a few Inches from the 
Point, the Light will become viſible to a greater 
Diſtance, and if the non: electric Body is likewiſe 
pointed, a Light will ſeem to iſſue from that in di- 
verging Rays in the ſame manner as from the elec- 
trified Rod. But if the non electrical Body is flat, 
and held at the ſame Diſtance from the Rod as the 
pointed one was, no Light will be feen to com 
from it. p 1 
The principal Phenomena to be accounted for in 
this Experiment are; Why a Light is only ſeen at 
the Point of the Rod, and not through the whole 
Length of it? Why this Light is viſible to a greater 
Length, when the Point is approached by a Non- 
electric? And, Why a Light is ſeen to iſſue from 
the Non- electric when it is pointed, and not when 
it is flat. 

Upon which I obſerve, that whenever the Sphere 
is excited, the electrical Efiuvie are thereby put 
into Motion, and made to form an Atmoſphere 
2 round 
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round about it, from whence, by their repulſive Pro- 
perty, they endeavour to expand themſelves on all 
Sides cqually ; but being ſtrongly attracted by the 
Iron, a great Part of them are drawn off along the 
Rod, about whoſe Surface they likewiſe form an 
Atmoſphere, which will be denſer or rarer, in pro- 
portion as the Attraction of the Rod is greater or 
leſs ; and as the repulſive Power of theſe Eflavia 
will always increaſe in proportion with their Den- 
ſity, it will follow, that whenever the Sphere is fo 
ſtrongly excited, that the Elavia furrounding it are 
denſer than thoſe ſurrounding the Rod, they will, 
by their repulſive Property, drive the Efiuvzia off 
from the End of it in a Stream, and that with a 
very great Velocity; as is evident, from their ſtrike- 
ing againſt the Hand like a Blaſt of Wind when 
brought near the End of the Rod: And as this Ve- 
locity is partly owing to the Attraction of the Rod, 
ſo this Attraction continuing quite to the End of it, 
the Velocity of the Particles will there be greateſt ; 
and as they approach towards the Point, they will 
be brought nearer together, and therefore become 
denſer there than in any other Part of the Rod; and 
therefore if the Light is owing to the Denſity and 
Velocity of the Effluvia, it will be viſible at the 
Point, and no-where elſe. 


And that the Light is thus produced, will appcar, in 
that whatever increaſes or diminiſhes either the Velo- 


city or Denſity of the Particles will increaſe or diminiſh 
the Light. For, let the Motion of the Wheel which 
turns the Sphere be ſtopped, the Current of the Ex 


fluvia will likewiſe be ſtopped, and the Rays of 


Light will no longer be ſeen to iſſue from the 
Point, 
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Point, and yet the whole Rod will continue to be 
electrical; but, on putting the Sphere again into 
Motion, the Effluvia will become viſible as before, 
and will increaſe, as the Sphere is more ſtrongly excited. 
Again, the Light will be viſible to a greater or leſs 
Diſtance, as the Point is more or leſs acute; and as 
this Light is always brighteſt next the Point, and 
grows fainter, as the Rays diverge, this is plainly 
owing to the different Denſity of the Rays at equal 
Diſtances ; For, when the Point is more acute, the 
Rays will diverge leſs, and therefore will be denſer to 
a greater Diſtance than when it is leſs acute. 

When a Non electric, whoſe End is flat, is brought 
within a few Inches of the Point of the electrified 
Rod, the electric Stream will be attractcd by it, 
and the Rays made to diverge leſs than before; and 
the Effect will be the ſame as if the Point was 
more acute; vis. a Continuation of the Light to 

a greater Diſtance, and which: will be farther in- 
creaſed by the additional Velocity the Particles will 
acquire from the Attraction of the Non-clectric. 
What will follow on a ncarer Approach of the Non- 
electric to the Rod, will be conſider d under the 
next Experiment. | 

If the Non-electric is pointed, and held in the 
ſame Place as the former, a Light will appear from 
it the ſame as from the electrical Body: For, as the 
Points of the two Rods are the Parts which ap- 
proach neareſt each other, the Attraction there will 
be ſtrongeſt : The Rays therefore, which diverged 
from the electrical Rod, will be attracted by, and 
made to CONVerge towards, the Point of the non- 
electrical Rod, 'and will conſequently be nearly of 
the ſame Denſity at the one as the other; and the 

E e Velocity 
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Velocity being accelerated by the additional Attrac- 
tion, the Rays will become luminous at the Point 
of the Non · electric, the ſame as at the Point of the 
electrifitd Rd. If this Experiment is made with a 
Tube, inſtead of a Sphere, as it cannot be fo uni- 
formly excited as the Sphere, the Light will iſſue 
from the Rod in Flaſhes, as the Tube is more or leſs 
1 | | 
Several very ingenious Gentlemen, and in parti- 
cular the Abbe Nollet have imagined, that the Light 
ſeen at the Point of the Nomelectrie was produced 
by means of Effluvia iſfuing from it in diverging 
Rays towards the electrified Rod, and which Cur- 
rent of Effluvia is therefore ſuppoſed to be the 
Cauſe of the attractive, as a like Current iſſuing at 
the ſame time from the electrified Rod is ſuppoſed 
to be the Cauſe of the repalfive Property of Elec- 
tricity. - 

This Conjecture being directly contrary to the 
Account I have given of this Phenomenon, I ſhall 
offer ſome Conſiderations in Support of what I have 
advanced, and which I think will make it appear 
highly improbable, that any ſuch Current of Efuvia 
iſſues out of the Non-eleQric; but as what I have to 
offer on this Subje& would treſpaſs too much on 
the Societys Time at preſent, I ſhall defer it to my 
next Paper. I am, 


. 


| Gentlemen, 
Tour obliged humble Servant, 
John Ellicott. 


3. 
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3. A Continuation of tbe foregoing Eſſay. 


Read May 19 FN a Paper I had the Honour to commu- 
* nicate to this Society, March 24, len- 
deavour d, from the Principles therein laid down, to 
account for ſome of the moſt remarkable Pheno- 
mena of Electricity; and in particular for that Ap- 
pearance of a Light iſſuing from the End of an iron 
Rod, when pointed, and made electrical; Why this 
Light was viſible only at the Point, and in no ee 
Part of the Rod: Why the Light was viſible to a 
greater Length when the Point was approached by 
a Non electric: And why a Light will be ſeen as if- 
ſuing from the Non electric when it is t but 
not when it is flat. 

I ſhall now endeavour, from this ſame Piinciples, 
to account for thoſe Phenomena, which will be 


produced on a nearer Approach of the Non: electric 
to the cleArificd Rod. 


Err. VIII. 


If the non-eleftric Body, whether flat or pointed, 
is brought nearer to the End of the Rod, than in the 
laſt Experiment, tnere will be a ſmall Stream of 
Light produced, reaching quite from the electric to 
the non · electric Body; and if brought ſtill nearer, 
there will iſſue a Spark attended with a ſmall ſnap- 
ping Noiſe, which will be ſucceeded by others at 
equal intervals; - and if the Non, electric is held at 
ſome Diſtance from the Side of the Rod, the Point 


of it will frequently appear luminous, but no Part 
Ee 2 ot 
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of the electrified Rod will be ſo. If it is brought 
nearer, there will likewiſe be Sparks produced at 
nearly equal Intervals from each other, which will 
ſometimes appear as iſſuing from the Side of the 
electrified Rod, at others, as coming from the Non- 
clectric. 

If a Finger is uſed as the Non-electric, it will re⸗ 
ceive a ſmart Stroke 3 and if Spirit of Wine, heated 
ſo as to emit an inflammable Vapour, is made uſe 
of, it will be kindled by the Spark. 

Theſe Phenomena may, on the afore-mention'd 

Principles, be thus accounted for. 

If the non- electric Rod is pointed, and brought 
ſo near, as, by its Attraction, to prevent the Rays 
iſſuing from the Point of the electrified Rod from 
diverging, they will be drawn off parallel to cach 
other, and conſequently be equally luminous through- 
out che whole Diſtance between the two Rods. 

If the Non-electric be brought ſtill nearer, the 
attractive Force will be ſo much increaſed, as not 
only to affect the Effluvia, when they are driven 
off from the Point of the electrified Rod, but to be 
capable of drawing them off from a conſiderable 
Part of the Rod beyond the Point; and that with 
a Velocity, and in a Quantity, ſufficient to occa- 
ſion both the Spark and Blow, as well as the Noife 
that is heard. 

The fame is the Cafe, when the non-electric 
Rod, or a Finger, is held againſt the Side of that 
which is made electrical: At a greater Diſtance a 


Light will appear as iſſuing from the Non-electric, 
the Particles attracted from a large Surface of the 


Rod (and therefore not viſible as coming from it) 
being made to conyerge to a Point, are thereby ren- 
dered 


[ 215 ] 


dered luminous, and, if brought nearer, there will 
iſſue Sparks in the ſame manner as when held to the 
End: And that this is owing to the Increaſe of the 
attractive Force, ſeems plain; for it was obſerved in 
the laſt Experiment, the Attraction was capable of 
changing the Direction of the Rays at the Diſtance 
of ſeveral Inches; whereas a Snap or Spark is ſel- 
dom produced, when the Non-electric is held more 
than an Inch and half diftant. If therefore the 
Attraction decreaſes, as the Squares of the Diſtances 
increaſes, as it probably does, the attractive Force 
will be many times greater in one Caſe than in 
the other, and if where the attractive Power was 
weaker, as in the former Experiment, there were ſo 
many Rays of the electric Matter collected, as to be 
ſufficient to produce. a Light, it cannot be thought 
extraordinary, when the Attraction is ſo greatly in- 
creaſed on the nearer Approach of the Non-electric, 
that both the Denlity and Velocity of the Particles 
ſhould be thereby increaſed, ſo as to produce Heat 
ſufficient to fire the Vapour ariſing from Spirit of 
Wine, or any other inflammable Vapour. 
And that the Quantity of the electrie Particles is 
greatly increaſed, as well as their Velocity, is evi- 
dent from that large Surface of the Rod, which, by 
the Approach of a Finger, is in one Spark diveſted 
of them; and which requiring ſome time before it 
can be again ſufficiently recruited, L apprehend is 
the Reaſon of that Interval between the Sparks. 
And here it muſt be obſerved, that the Diſtance 
the Point of the Non electric is held at from the 
Rod, in order to produce the greateſt Spark, muſt 
be varied, in proportion as the Rod is electrified in 
a greater or leſs Degree; the more ſtrongly the Rod 
is 
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is impregnated the greater will be the Diſtance; and 
if then the Non- electric is brought nearer, the Sparks 
will be ſmaller, but ſucceed each other quicker; ſo 
that when it is brought almoſt to touch the Rod, 
they will appear like a ſmall Stream. The Reaſon 
of which I take to be, that as the electric Atmo- 
ſphere ſurrounding the Rod is denſer neatet it than far - 
ther off, when the Nom electric is brought into fo very 
denſe a Part of the Atmoſphere, it will from thence 
become nearly as electrical as the Rod itſelf; and 
therefore loſe great Patt of its attractive Force, and 
conſequently will only be able to draw off thoſe 
Particles from the Rod which are neareſt to it. 
I would farther take notice, that the Sparks are 
always produced in the Space between the Non- 
electric and the Rod, and often appear as iffuing 
from the Non electric. This Appearance is proba- 
bly owing to thoſe Particles, which, by theit Elaſ- 
ticity, are reflected back again from the Nom electric 
towards the Rod, and which, by ſtriking againſt 
thoſe coming from it, produce both the Sparks and 
Noiſe that is heard; and as I have already ſhewn, 
that the Particles often appear in luminous Rays at 
the Point of the Non: electric, it thence happens, 
that the Spark is frequently kindled fo near to the 
Non, electric, as to appear as iſſuing from it. 
l obſerved, in my former Paper, that ſeveral in- 
genious Gentlemen, from this Appearance of a Light 
at the Point of the Non: electric, have imagined 
there was a Current of electrical Effluvia continu- 
ally iſſuing out of it, and which, ſetting in towards 
the clectrified Rod, was the Cauſe of the Attraction 
of the Electricity: And this Conjecture of _ 
| | ad 
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will ſeem to be greatly fayourcd by the following 
Experiment. 


If ſome of the Fibres of a Down-Feather be faſt- 
ened to the End of a ſmall Skewer or Wire, and 
made electrical, they will ſtrongly repel cach otber, 
and will expand themſelves on all Sides to the 
greateſt Diſtance poſſible from each othet ; but if a 
non electtic Perfon bring the Point- of a Pair of 
Compaffes, or any ber ſmall- pointed Body near 
them, they will be tepell'd from it, and driven up 
together as with a Blaft of Wind, and: in the dark, 
a Light will be ſeen as iſſuing from the Point ; from 
whence it mig ht be curl ded that the Fibres are 
repell'd by AHluvia iffuing out of the Point of the 
Non electric. 
As the Abbé Noller endeavours to account for 
the Attraction of Electricity on this Principle, I 
ſhall offer ſome Confiderations, which, notwith- 
ſtanding theſe Appearances, have induced me to 
be of a differetit Opinion ;3 and they are founded 
on the following Obſervations. 

Firſt, That however reptere any Bodies may be 
With the electric Matter, none of theſe Phæ- 
nomena are ever produced, unleſs the Effluvia 
are firſt excited in fome particular Body, and 


in Motion, either by rubbing, or ſome | 


ſuch-like Operation. 
Secondly, That the Effluvia are not to be equally 


excited in all Bodies, but much ſtronger in ſome 


than in others; and that, in particular, they arc 


not capable of being: at all excited in Metals 
by Friction. 


Thirdly, 
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. Thirdly, The attractive and. repulſive. Property 
will be ſtronger or weaker in any Body, in 
proportion to the Quantity of excited Effluvia 
Wherewith it.js-impregnated. . _ _. 
 Fourthly, That thoſe Bodies which are moſt eaſily 
excited by Friction, will receive the leaſt Quan- 
tity. of the electrical Effluuia from any other 
: excited Body and, on the contrary, Metals, 
or thoſe Bodies in which they cannot be ex- 
255 2 Friction, will receiye the moſt. 
From theſe Obſervations I think it may be ſhewn, 
that this Appearance of Light is ſo far from proving 
that the, Eluvia come out of the Non-electric, at 
whoſe Point they ate viſible; that from thence it 
cannot be concluded the Body has any of the elec- 
trical Matter reſiding in it, but is rather a Proof to 
the contrary. For I have already ſhewn, that the ſame 
Appearance would be produced from the ſetting in 
of the Efiuvia into the Non electric; and this 
might be confirmed, if neceſſary, by a Variety of 
Experiments. And as thoſe Bodies, at whoſe Point 
this Light appears the ſtrongeſt, afford us no Signs 
of their having any of the electrical Effluvia re- 
ſiding in them, either by their attracting or repel- 
ling other Bodies, or by their being capable of being 
excited in them by Friction, as in Glaſs, c. nor 
in ſhort any ſort of Evidence whatſoever, but what 
ariſes from this Appearance; may we not expect 
ſome better Proof of their being poſſeſſed of theſe 
Efiuvia, before we admit of their iſſuing out of 
them ? * | 
Again, it appears very extraordinary, that thoſe 
Bodies, in which the Efluvia cannot be excited by 
9 any 


= 
: 
at; 
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any other Method, ſhould ſend forth ſuch Streams 
of them, only on their being brought within a few 
Inches of the elcctrified Rod, and that theſe Streams 
ſhould increaſe as the Rod is more. ſtrongly electri- 
ficd ; and yet that few or none of theſe Streams ſhould 
iſſue from thoſe Bodies in which the Effluvia can 
be excited: And if the firſt-mention'd Bodies are 
themſelves ſtrongly impregnated, the Streams will 
_ diſappear, and they will be ſo far from parting with 
any of their Efluvia, that, on the contrary, they 
will be ſtrongly repelled by the Rod. 

I farther apprehend, on this Suppoſition, it will 
be extremely difficult, if not impoſſible, to account 
for the ceaſing of the Stream 10 45 the Point of the 
Non electric on ſtopping the Machine; as likewiſe that 
the Rod ſhould ſo ſoon be diveſled of its Euvia, on 
ſuch a Non-ele@ric's being held near it, which it 
would otherwiſe retain for ſeveral Hours,. and which 
1 think is a ſtrong Proof of the Efflutia's paſſing 
from the Rod into the Non electric. And that it 
certainly does ſo, may be confirmed by the Perſon 
who holds the Non - electric ſtepping upon a Cake of 
Wax, when he will ſoon become electrical, from the 
Effluvia he will receive (thro' the Point of the Non- 
electric) from the Rod] but ſo long as he continues to 
ſe ſo, there will not be ſeen any Light to iſſue from the 
Point; which J apprehend cannot be accounted for 
on any other Principle, but that of the ſetting in of 
the Effluvia at the Point of the Non- electric. And 
as I have already ſhewn, that all the Phenomena are 
naturally to be accounted for on this Principle, with- 
out being liable to any of the above mention d Ob- 
jections, 1 muſt remain of the Opinion (till I can ſee 


Fi. theſe 
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theſe Obje&ions anfwer'd) that this Appearance of 
Light is no Proof that the Efflavia iſſue out of the 
Non electric, but of the direct contrary. 

The above-mention'd Objections might be brought, 
with equal Force, againſt the Fibres of the Feather being 
repelled by Efluvia iſſuing out of the Point of the 
Nom electric that is held near it, and in particular, 
that this Effect would ceaſe to be produced, either 
when the Machine was ſtopped, or the Perſon who 


held the Point became electrical. And to theſe I 


would add, that if this was really the Caſe, the Fi- 
bres would continue to be repelFd, notwithſtanding 
any Alteration in the Shape of the Nomelectric; 
whereas, on the contrary, if the Joint of a Pair of 
Compaſſes was held towards them, inſtead of the 
Point, they would be ſtrongly attracted to it: And 
the fame will always happen, whenever an obtuſe 
Body is brought near them inſtead of a pointed one. 

Ihe true Cauſe of this remarkable Phenomenon 
I apprehend to be the different Denſity of the Ef- 


Avis = the Extremities of the two Bodies; for J 


ve already ſhewn the Effuvia will be much denſer 
at the Extremity of a pointed Body than at an ob- 
tuſe one: And as the Force by which the Particles 
endeayour to expand themſelves, increaſes in propor- 
tion to their Denſity, it follows, that the Particles 


will be reflected back with greater Violence from 


the pointed Body than the other; and this Force ex- 
ceeding the attractive Power of that particular Part 
of the Feather, to which it is diretted, the Fibres will 
be repelled by it; whereas the Force, with which 
the Particles endeayour to expand themfelves from 
the obtuſe Body, being tel than the attractive Power, 

1 it 
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it follows, that the Fibres of the Feather will conti - 
nue to be attracted by it. 


Exe. IX. 


Take two Plates of Metal, very, NET 00 thy, 
whoſe Surfaces are nearly equal ; hang one of them 
horizontally to the electrified Rod, and bring under 
it upon the other any thin light Body, as Leaf: Silver, 
&c. when the upper Plate is made electrical, the 
Silver will be attracted by it; and if the undet Plate 
is held at a proper. Diſtance, will be perfectly ſuſ- 
pended at right Angles to the Plates, without touch- 
ing either of them; but if they are either brought 
nearer together, or carried farther aſunder, the Leaf- 
Silver will ceaſe to be ſuſpended, and will jump up 
and down between them. The fame Effect will be 
produced, if you reverſe the Experiment, by electri- 
fying the bottom Plate, and ſuſpending the other 
over it. 

If the upper Plate is electrified when the Leaf. 
Silver is brought near, it will be attracted upwards 
by it, and thereby become electrical; and ſo long 
as it continues to be electrical, it will likewiſe be 
attracted downwards by the non electrical Plate. 
Whenever therefore this "laſt Attraction added to the 
Gravity of the Silver, which acts in the ſame Di- 
rection, is equal to the contrary Attraction upwards, 
the Leaf Silver will, by means of theſe two oppo- 
ſite Forces, be kept ſuſpended between the Plates, 
and will continue to be ſo, as long as the Equality 


of theſe Forces is preſerved. 
Ff 2 1 have 


L. 

have already ſhewn, that the Attraction between 
any two Bodies will always be in proportion to the 
different Quantity of electric Effluvia they are pol: 
ſeſſed of; the greater that Difference is, the greater 
will be. the Attraction. In order therefore to ob- 
rain this equal, Attraction at firſt, the Leaf. Silver muſt 
be imbued with a greater or leſſer Quantity, in pro- 
portion as the Plate is more ſtrongly or weakly 
electrified; but always with 4 much leſs Quantity 
than the Plate; and likewiſe the lower Plate will 
require to be placed at different Diſtances, in propor- 
tion to the Quantity of electric Matter the upper Plate 
is poſſeſſed of. As therefore the Suſpenſion of the 
Silver depends upon the exact Proportion of Attrac- 
tion (ariſing from the different Quantities of electric 
Matter) in the two Plates and Leat-Silver, it follows, 
that whatever alters the Quantity contained in any 
one of them would prevent the Suſpenſion. 
It is well known, that, by the Attraction between 
any two Bodies, the electric Effluuia are conti- 
nually drawn off from that which has the greateſt 
Quantity of them, till the other being ſufficiently 
impregnated, the Attraction ceaſes. In order there- 
fore to preſerve theſe Proportions, it is neceſſary, 
that, as faſt as the non-electric Plate draws off any 
of the Efluvia from the Leaf-Silver, it ſhould part 
with it again; and fo, by continuing to be a Non- 
electric, an equal Degree of Attraction be preſerved; 
and again, that the Leaf-Silyer ſhould receive a freſh 
Supply from the electrical Plate, equal to what it 
conſtantly parts with; and the electrical Plate muſt 
likewiſe reccive an equal Supply from the Globe g 

an 
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and that there is ſuch a conſtant Current of the elec- 


trical Efluvia, is evident, from thoſe ſmall Streams of 
Light, viſible at the'two Corners of the Silver next 
the Plates. If therefore the Globe ſhould be ſtop- 
ped, or the under Plate by any means become elec- 
trical, theſe Proportions would be thereby deſtroy'd, 
and the Leaf-Silver would ceaſe to be ſuſpended. 
That the Leaf-Silver is always nearer to the non- 

electrical than to the electrified Plate, is owing to 
its receiving its Supply of Efiuvia from the Atmo- 
ſphere ſurrounding the electrified Plate : For as the 
Plate is more ftrongly electrified than the Silver, its 
Atmoſphere of Effluvia will be denſer to a greater 
Diſtance than that ſurrounding the Leaf-Silver, and 
therefore can ſupply an equal Quantity at a greater 
Diſtance than what the lower Plate can receive from 
the Silver, whoſe Atmoſphere is rarer; and there- 
fore, as the Silver will always be ſufpended in that 
Part where the two Currents are equal, without 
which I have already ſhewn the Proportion would 
be deftroy'd, it will conſequently be always nearer 
to the non. electrical than to the electrified Plate. 
If the Experiment is reverſed, by electrifying the 
under Plate, and making the upper one the Non- 
electric, the only Difference will be, that the Gra- 
vity ot the Silver muſt then be added to the Attrac- 
tion of the electrified Plate, and will therefore cauſe 
the Silver either to be nearer the non- electrical one, 
or the Plates to be moved a little farther aſunder, 
or perhaps both. 

I ſhall not at preſent preſume to take up any 
more of the Time of this illuſtrious Society; hoping 


that 
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that I have already ſhewn how the principal Phæno- 
mena of Electricity may be accounted for, upon 
the few Principles I have laid down; and how- 
ever in different Experiments the Effects produced 
may either be varied, or increaſed, I doubt not but 
they may all be eaſily accounted for from the fame 
Principles; as I ſhall willingly attempt to make ap- 
pear at ſome more convenient Time, ſhould it be 
thought neceſſary. In the mean time I haye the 
Pleaſure to ſubſcribe myſelf, 


Gentlemen, 


Tour moſt obedient humble Servant, 


Joh IN Ellicott. 


=, A brief account of a Roman Teſſera, by 
Mr. John Ward F. R. S. & Prof. Rhetor. 
Gre. 


Read March 3. HE braſs plate, which accompanies 
* | this paper, and has been the occa- 
ſion of it, was dug up ſome time ſince at Market - 
ſtreet in Bedfordſhire; which lies in the Roman 
road called Watlingſtreet, about five miles on this 
ſide Dunſtable; and was brought to the Society by 
their worthy Member, Samuel Clark Eſq;. 


The 
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The infcription ingraven on the two ſides is, 


TES. DEI. MAR 7 
SEDIARVM 


Which Words may, as I apprehend, be read at 
length in the following manner: 


Teſſera Dei Martis Sediarum. 


The firſt abbreviated word TEs. I take to ſtand 
for Teſſera, a aye or cube (a), ſo called from the 
Greek word Tiorape Or Tropa, fonr ; reſpect be- 

ing had to its number of ſides, diſtin& from the 
two horizontal planes, above and below. And un- 
der this conſideration it was diſtinguiſhed from the 
Talus, which being round at each end contained 
only four planes or faces, whereon it could ſtand, 
and therefore when thrown had no more than two 
ſide faces in view. Hence ludere talis et teſſeris 
are ſpoken of by Roman writers as two different 
games (6). 

But if t this was the firſt we original notion of the 
word Teſſera, it was applied afterwards to many 
other things; and that not fo much from a fimili- 
tude in the figure, as from the relation they boxe- 
to ſome other thing, of which they were the figa 
or token; as the points, on the upper plane of the 
dye denoted the good or ill ſucceſs of the caſt. To 
recite the ſeveral "uſes of this word would both be 
tedious and unneceſſary 3 and therefore I ſhall men- 
tion ſome few only, from which the deſign of this 


plate may the more caſily appear. 
- And 


— — \ 


— 
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(a) n In ſomn. _ lib. 11. cop. 2. (3) Sie. D- 
ſene?, cap. 16. 
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And 1 ſhall begin with the Teſſera hoſpitals, 
which was cither public or private. As to the for- 
mer, we find among the inſcriptions publiſhed by 
Gruter inſtances of two municipal towns, who put 
themſelves under the patronage of a Roman gover- 
nor. And the reciprocal ingagement between them, 
which was ingraved on two copper plates, in the 
form of an oblong ſquare, with a pediment at the 
top, is called in both TESSERA HOSPITALIS (4). 
The deſign of the latter was to cultivate and main- 
tain a laſting freindſhip between private perſons, 
and their families; and gave a mutual claim to the 
contracting parties, and their deſcendants, of a re- 
ception and kind treatment at each others houſes, 
as occaſion offered. For which end it was requi- 
fite, that thoſe Teſſerae ſhould be ſo contrived, as 
might beſt preſerve the memory of that tranſaction 
to poſterity (5). And one method of doing this 
was by dividing one of them lengthwiſe into two 
equal parts, upon each of which one of the parties 
wrote his name, and interchanged it with the other. 
A draught of one made of bone, and fo divided, 
may be ſeen in Thomaſmus, with the name of the 
perſon on cach part. Upon one of them is, 
POLYNICES 
ASCANIO.F. 


And upon the other, 


CLAPHYR 
AN DRAE.M. I, F, 


— — nn — — — 
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(a) Pag. CCCLXII, CCCLANL, (b) Plaut. Pænul. v. I. 
22. V. 2. 87. | 
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The names are writen on the inſide; and when the 
two parts were put together, they made a cylinder (2). 
From this cuſtom came the , proverbial expreſſion, 
teſſeram hoſpitalem confringere 3 Which was a ee 
to thoſe perſons, who violated their engagements (5). 

The teſſerae frumentariae are often mentioned by 
Roman writers, which were ſmall rallies given by 
the emperors to the populace at Rome, intitling 
them to the reception of a certain quantity of corn 
from the public at ſtated ſeaſons. And thoſe, who 
were poſſeſſed of them, when they did not want the 
corn, ſomerimes ſold: them to others; as we learn 
from the ſatyriſt, when he ſais: 

Summula ne pereat, qua vilis teſſera venit 

Frumenti (c). 

The perſon, who had the inſpection of theſe ef 
ſerae, and diſtributed the corn to thoſe, who pro- 
duced them, ſeems to have been called feſſerarius; 
as Pignorius obſerves from a funeral monument, 
inſcribed SYMPHORO TESSERARIO SER. CAESARIS (4). | 
Theſe fefſerae were firſt made of wood, as appcars 
from the words of Pliny, where 2 upon the 
nature and properties of trees he fais, I. tguſtra teſ- 
ſeris utiliſſima (e). But Fabretti has poblithed the 
draughts of two of them made of ſtone, in the form 
of cylinders, and of the ſame ſize with the originals. 
The length of them is ſomewhat ſhort of three inches, 
the diameter three quarters of an inch, and the fol- 

lowing 
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(a) De teſſer. hoſpital. cap. 15. (b) Plaut. Ciftell. 11. K 29. 
(e) 4 Wh Yen 174. (4) De ps pag. 318. cd. 
1674, er. (e) H. N. Lib, xvi. cap. 8. § 31. 
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lowing inſcriptions cut upon them contain the names 
of the perſons, to whom they belonged : 


TORQVATVS LVPVS _ 
CRE o p. b. I. PELORI * 


Where v. 1. the two laſt letters in each inſcription 
ſtand, as he ſuppoſes, for die prima menſis, the time 
appointed for receiving the corn (a). 

There was alſo another ſort of teſſera, not much 
unlike theſe, which intitled perſons to a ſight of the 
public games and other diverſions ; but they are ge- 
nerally made in the form of an oblong ſquare. Pzg- 
norius has given us the draught of one in his own poſ- 
ſeſſion, which conſiſted of ivory. Upon one of the 
ſides is the name pHILOMVSVS PERELTI, on the next 
SPECTAVIT, on the third a frident, and upon the 
fourth a palm branch (6); the two laſt of which 
plainly ſhew, that it was given for admiſſion to the 
combats of the gladiators. Others of them had on 
different ſides the name of the perſon, with the day, 
on which the ſhow was exhibited, and the names 
of the conſuls at that time. Inſtances of theſe may 
be ſeen in Thomaſmus, one of which, as he ſais, 
was made of yellow glaſs (c). 

But the feſſera militaris molt frequently occurs 
in the Roman hiſtorians, which was the ſignal given 
by the general, or cheif commander of an army, as 
a direction to the ſoldiers for puting in execution 
any duty or ſervice required of them. This upon 
urgent occalions was only vocal; as for a ſudden 

| march, 


| (a) Inſcript. ts, pag. 5 30. (b) Ubi ſupra, pag. 38. 
(c) De teſſi hoſpital, cap. 15. 
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march, or an attack upon the enemy. But in ordi- 
nary caſes, as for ſeting the watch, taking their 
diner, or the like, it was writen on a tablet. Tho 
in cither way it was firſt given by the general 
to the officers next in rank, and from them to 
the ſubalterns, till it came to the perſon, whoſe 
province it was to communicate it to the ſoldiers in 
each company. This tablet was commonly made of 
wood, as appears from Polhbius, who calls it ZvAnguoy, 
a ſmall piece of wood (a). The ſignal inſcribed 
upon it was very ſhort, and uſually compriſed in 
one or two words; as victoria, palma, virtus, 
Deus nobiſcum, triumphus imperatoris, mention'd 
by Vegetius (); with many others of the like na- 
ture, which may be ſeen in antient writers. The 
perſon, whoſe office it was to impart the ſignal im- 
mediatly to the ſoldiers, is by Vegetius called teſſe- 
rarins (c). Hence in Gruter's inſcriptions we meet 
with AVRE. IANVARIVS. TESSERARIVS. LEG. xIII, and 
c. GALERIO. c. LIB. AGATHON. TESSERARIO. COH. X11. 
PRAET. MILITVM, as alſo L.POMPE1o. L. F. Pour. 
REBVRRO. TESSERARIO. IN. CENTVRIA...(4). By which 
different forms of expreſſion compared together one 
would be lead to conclude, that every century had 
its teſſerarius, from whom the ſoldiers immediatly 
reccived the ſignal; and that when the legion or 
cohort only is mentioned, the meaning is not, that 
the perſon named in the inſcription performed that 

office 


pe — 


— — — — — 


— — — — no 


(a) Tis. v1. pag. 479. ed. Pariſ. | (3) Lib. 1. cap. 5. 
(c) Lib. 11, cap. 7. (4) Pag. DCv1. 10. DCYI11, 7, DCIX, 10. 
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office to the whote legion or cohort, but only to 
ſome particular century in each of them. 

But beſides theſe civil and military teſſerae there 
were others, which more eſpecially related to religious 
affairs, and may therefore be called ſacred ; to which 
the inſctiption on this braſs plate ſeems to agree. For 
the two next words ingraven upon it, namely Dex. 
MAR. muſt, I think, ſtand for Dei Martis. And if 
the laſt word SEDIARYVM be taken for the name of a 
town, called Sediae, this teſſera may reſpect the 
God Mars, as the tutelar deity of that place. The 
religious worſhip among the Romans conſiſted cheifly 
in ſacrifices and other public ceremonies, the expenſe 
of which in particular places was ſupported either by 
the contributions of the inhabitants, or by private 
gifts, We have an inſtance of the latter in an in- 
ſcription firſt publiſhed by Reinęſſus, where it is aid, 
that L. Veratius Feliciſimus, (a) patron of Tolen- 
tium, (or Tollentium a municipal town in Tfaly) gave 
to the inhabitants their annual ſacrifices, which were 
offered on the eleventh of May for a plentiful har- 
veſt. That infcription is cut on a braſs plate in the 
form of an oblong ſquare, with a female buſt in a 
pediment at the top, deſigned very probably to re. 
preſent the deity, to whom they addreſſed. As 
the inſcription is peculiar in its kind, I ſhall here 
give the whole of it, as it ſtands in Reinęſius. 


TESSERAM. 


(a ) Grut, Pag. CXCIY, 2. 
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TESSERAM. PAGANICAM 
L.VERATIVS. FELICISSY 
MVS. PATRONVS. PAGANIS 
PAGI OTOLENTINES 
HOSTIAS.LVSTR. ET. TESSER. 
AER. EX. VOTO.L. DD 

V.ID. MAIAS, FELICIT. (4). 


This is called teſſera paganica, as I imagine, from 


irs intitling the pagani, or inhabitants of that town, 


to the annual claim of the ſacrifices therein men- 
tioned. And ſo far it agreed with the nature of a 


public teſſera, which being lodged in the hands of 


the proper officer, authorized him to collect the ſe- 
veral contributions aſſigned for ſuch religious pur- 


poſes. And of this latter ſort I take the plate to- 


have been, which makes the ſubje of our preſent 
inquiry; both the form and ſize of it ſuiting very 
well with fuch a defign, as it was portable, and 
ready to be | 
agreably to this notion of the word Feſſera the an- 


a ſcribe or clerk. | 


As to the following word SEDIARVM, tho it 
no where elſe occurs, that I know of; 
preſume, can be no juſt objection againſt its being 
taken here for the name of a town, called Sedias: 
when it is conſidered, how matiy inſtances of the 
like nature are to be found in the inſcriptions col- 


(a) Append. Num. 8, 


oduced, if occaſion required. And 


tient Gloſſaries interpret teſſerarius by ypappareis, 


yet this, 1 


lected by Gruter and others, which give us the 
names 
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names of many antient places in the Roman pto- 
vinces not mentioned by any other writers. And 
beſides, the form of this word appears analogous to 
the names of ſeveral other Roman towns here in 
Britain; as, Durobrovae Rocheſter, Ratae Leiceſter, 
Rutupiae Richborough, Spinae Spene, and ſome 
others. It is not improbable, that this plate was 
found not far from the place, whoſe name it bears; 
and which might be ſituated among the Cateuchlani, 
as their territories are deſcribed by Camden (a). 
But as I have never before ſeen, nor heard of any 
thing ſimilar to it, I would ſubmit what is here 
offered to the judgement .of the curious in theſe 
inquiries. 
G. C. Feb. 25. —_ 
1747 · John Ward. 


—— * s 2 . " 


XIII. 4: Account of a very learned Divine, 
wh was born with two Tongues ; commu- 


nicated to the Royal Society by Cromwell 
Mortimer M. D. & Secr. R. 8. 


ReadMarch 10. TN a MS. Account of the Life of the 
775 Rev. Mr. Henry Wharton, Chaplain 
to Archbiſhop Sancroft, written by himſelf, I have 
met with the following Paſlage : 
Mihi quidem ex utero materno exeunti duplex 
« erat Lingua, utraque ejuſdem figurz ac magnitudinis; 
$6 inferiorem exſcindendam efle clamarunt mulieres 
| % obſtetrices. 


— — + 


(a) Britann, pag. 2755 ed. 1607. 
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ee obſtettices. Verum id noluit mater puerpera. 
&« Pietati ejus obſecundavit fortuna. Lingua enim 
« inferior paulatim emarcuit, et in exiguam piſoque 
« haud majorem lingulam, quz hodienum manet, 
« contracta eſt. Lingua interim ſuperior ad juſtam 


« crevit magnitudinem, quamplurimis longis pro- 
ce fundiſque ſulcis diſtincta, an vulneribus laniata, 
« dicam! quæ parallelo ſitu poſita una cum lingua 
« creverunt, neque unquam coitura eſſe yidentur.” 
Nat. Nov. ix. 1664. Ob. 1694-5. Mart. 5. At. 31. 


It appears by this Journal of himſelf that he was 
always infirm and ſickly. * 


XIV. Upon the Sounds and Hearing of Fiſhes, 
Ey Jac. Theod. Klein R. P. Gedan. F. R. S. 
or Some Account of a Treatiſe, intitled, An 
ce Inquiry into the Reaſons why the Au- 
thor of an Epiſtle concerning the Hear- 
ing of Fiſhes endeavours to prove they 
« are all mute and deaf; by Richard 
Brocklesby M. D. F. R. 5. 


Read March 10. UR Author in the firſt place claſſes 
* them into two Orders, the firſt 
hath Lungs, the other is furniſh'd with Organs ana- 
logous to Lungs, which we call Fiſh-Ears, or Gills : 
All the Whale-Kind, the Dolphin, Porpoiſe, and 
ſuch like, have Lungs. There are two Families of 
the ſecond Claſs, to one of them belongs all that 


Tribe, 
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* See the Account of Margaret Cutting, who ſpeaks without a_ 
Tongue, in theſe Tranſ. No, 484, p. 621. 
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Tribe, which have one, two, five, or nine Air-Holes, 
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at the Back, or Sides of the Head, or in their The- 
rax, in which concealed Gills are found : The other 
Family comprehends all Kinds of Fiſhes, whoſe Gills 
are uſually placed on each Side the Back of the 
Head. Our Author's Antagoniſt alleges, that all 
Fiſhes of both Orders are cqually deaf; but that all 
Naturaliſts except Mr. Reaumur are of a contrary 
Opinion, that Fiſhes hear diſtinctly. 

Our Author begins with an Air of Ridicule, and 


ſhews how far the Letter- writer is ignorant of the 


various Opinions, modern as well as anticnt. Our 
learned Countryman Mr. Ray thinks to reconcile theſe, 
by allowing that ſome hear, while others are deaf; 
but the greateſt Part allow that Fiſhes actually hear; 
and mol except Scheucher, ſeem agreed about the 


auditory Paſſages. But the Letter-writer denjes they 
have any Organs of Voice, merely - upon the pro- 


verbial Authority, Mute as 4 Fiſh; hence he con- 


cludes they are likewiſe deaf. But in Anſwer, tis 


replied, the ſpouting Whale hath all its internal 
Organs, preciſely ſimilar to the Organs of Voice in 


ather Creatures, and therefore they may anſwer the 


ſame Purpoſes, nay actually ſerve this End: For 
when the Whales in the Greenland Fiſhery are 
ſtruck, they roar frequently ſo loud, as to be heard 


at two French Miles Diſtance. 


But ſome of the hrſt Family of our ſecond Claſ: 


as the Skate, Lampxęy, Conger, and others, our 


Author hath heard utter ſome kind of Noiſe; and 
gives his Opinion, that moſt Sorts of cartilaginous 
Fiſhes can do the ſame. From Analogy he argues, 
that as no Beaſt, from the Lion to the meaneſt Ani- 

„„ mal, 
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mal; nor-ffom the Eagle to the humming Bitd, but 
can utter a Voice, ſo he thinks the lame general 
Law is obſervd in the Occonotny of Fiſhes : Bur at 
the ſame time our Authot here ſeems to lay too 


much Weight upon What he ſuppoſes final Cauſes, 
and metaphyßcal Arguments, which have in al 
Ages ruin d Natural Philoſophy. | 
But the Letter writet queries, te Fiſhes 30 
not be mute in onr Air, and yet capable of fome 
Voice in their own Elemem- Out Author takes the 
Noiſe which Garp and ſuch Fiſh make in hot Wea- 
ther, on the- Vander of uhé Water to be a Voice : 
And this is moſt remarkable when the Male im- 


pregns the Row which the! Female has before de- 


poſited; yet this is often heard, when the Fiſh is 6 
or 7 Inches under Water. Our Author further enu- 
merates many foreign Fiſhes, and partieularly our 
Smelt, which put alive into Vinegat hiſſes very au- 


dibly. 


The Letter: writer had objected agalaſt Fiſhes, that 
they have no Occaſion. for Hearing; becauſe they 
never copulate, as other Animals do: But our Au- 
thor deſcribes the Manner of Whales, which is per- 
formed as that of other Animals; and obſerves, that 
they bring forth their Young alive: Theſe follow 
the Female, and ſuck Milk from the Teats, which 
are placed in them near the Organs of Generation; 
and in violent Storms the Dam takes her Off- ſpring 
into her Mouth, and protects them from Danger. 
This laſt is common to ſcycral of the Skate-kind. 

The Letier-writer alleges, That Fiſh never ſleep; 


bot our Author aſſures us, all. ſuch as have Lungs do 


in the Night- time, thruſting: up their Noſttils into 
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the open Air. For others he cannot 


be poſitive, 
as their Hiſtory is little nan. 
The Letter-writer premiſes two Queſtions; firſt, 
Whether Fiſhes have any Ears? or, If the Gills ſerve 
the fame Purpoſe? and anſwers poſitively ' in the 
Negative to both: And therefore concludes they 
cannot hear. But qur Author aſſerts, that Snakes, 
Frogs, Chamelcons, and others of the Lizard: kind, 
actually hear, without any of the uſual external Ap- 
paratus of Hearing. For though they want the Auri- 
cles and Ears, yet have. they auditory Paſſages, by 
which Sound is convey d, and even internal Organs, 
to which the Meatus auditorius reaches. But our 
Author farther aſſerts, that all the Whale-kind, and 
in general ſuch Fiſhes as have. Lungs, have likewiſe 
a Meatus auditorius, and the internal Organs of 
Hearing; and appeals to a public Diſſection of a 
Porpoiſe, and another Fiſh of the Whale-kind, made 
by himſelf; in which the Os petraſum, with the 
other Parts of theſe Organs, had been ſeparately 
ſhew'd ; and calls in the concurrent Teſtimony of 
Dr. Tyſon, in his Anatomy of a Porpoiſe. 

Thus having ſatisfied us about ſuch Fiſh as have 
Lungs, he goes on to conſider the cartilaginous 
Species, ſuch as the Skate, Ray, and kind of Lam- 
prey, which have Organs of Generation, and copu- 
late like Brutes; yet exclude the Fe#tas while yet in 
the Egg-State : And this from Analogy, that theſe, 
and in general all other Fiſh, as they have Organs 
which ſerve them for Lungs, ſo they may have what 
anſwers in others to the Apparatus of Hearing. 

In Proof of this he aſſerts, that all Kinds of Fiſh 
but theſe which. have Lungs, are always * to 
5 ave 


3 . 
have Stones in theit Heads naturally form'd, and 
invariably plac'd in the ſame Situation, being join'd 
to the contiguous Parts with Ligaments and Netves, 
which take their Riſe from the Subſtance of the Brain; 
and having examin'd the Head of a Pike minutely 
with a Mictoſcope, he diſcover'd the auditory Pores 
in the Stones, and perſuades himſelf, that three Pair 
of Stones are to be referr'd to this Uſe ; therefore 
concludes, as there is ſome Analogy in the Organs, 
that all Fiſhes in ſome meaſure hear. hs 
The Letter- writer farther objects, that Water is 


not the Medium of Sounds; and though Air. is 


actually contain'd in all Water, yet it cannot be 
put into Undulations, any more than the circum- 
ambient Water; but that would require a much 
greater Vibration than the extetnal Air can give. 
Thus, fays He, if a Petſon immerge his Head 
a Foot under Water, he will hear nothing but 4 
boiling Din; and however great a Noiſe is made in 
the open Air, the Event will be till rhe ſame ; and 
if the Water itſelf be put into the moſt violent Agi- 
tation, the Perfon' will diſcover no Odds in that 
Senfarion of his Ears from what he perceived in the 
ſtilleſt Water. Hence he concludes Water incapable 
of tranſmitting Sounds. Our Author replies, That 
as Fiſhes are unanimouſly agreed to be capable of 
ſmelling, ſo, by Analogy, it is probable they have 
Hearing ; for Odours ate convey'd by the Air, as 
well as Sound. But he thinks the unnatural Poſitlon 
of a Man's Head immerg'd a Foot under Water may 
be ſome Cauſe for that confuled Noife, and oppoſes 
the experimental Teſtimony of Abbe Nollet himſelf, 
who went different Depths under Water, to ſatisf7 

Hh 2 himſelf 
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- himſelf how far Shae could be convey d in that 
Medium. 
At four Inches under Water he Ty the 3 
of a Gun diſcharged, of a. Clock ſtriking, and of a 
Hunter's Horn: Theſe, repeated at different Depths, 
were heard firſt at 4, then at 8, afterwards, at 18 
Inches, and laſtly, at two Foot. A Man's Voice was 
alſo heard in be fame Manner. 
"A different Altitudes of Water, none of them 
exceeding two. Feet, he could perfectly diſtinguiſh 
mixt Sounds, when two Bells were ſtruck, or two 
Pipes ſounded together. 
He could diſtinguiſh under Water, very. dillinctiy, 
Words utter'd aloud : And prov'd this Aſſertion, by 
declaring, when he came above Water, what was 
faid while he was under it. | 

All Sounds were heard more faintly, and attenu- 
ated; yet the Difference of the Sound, at 4 and 18 
Inches Depth, was not anſwerable to the Difference 
of the Altitude of Water. 

He obſerv d at firſt, that momentary Sounds were 
not ſo well ,convey'd as contiau'd ; yet he after- 
wards detcrmin'd, at the ſame Depth, one Tap of 
a Drum-head, as plainly as a continued Round. 
This he thinks was the ſame in a Man's Voice, and 
the Sound of a Pipe; but ingenuouſly owns, he was 
not fully ſatisfied in this Experiment; and therefore 
does not lay as great Streſs on its Certainty as on the 
former. 

Laſtly, he held his Head under the Surface of the 
Water, ſo as barely to cover him; but could not 
hear the Clock ſtrike, which was audible in the 


open Air at 45 Feet Diſtance, eſpecially on a * 4 
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actually hear, tis for want of proper Organs, and not 
becauſe the Medium cannot convey Sounds. 


Our Author mentions the common Notion of 
Carp, and other Fiſh, coming out of their Holes at 


which Mr. Boyle ſomewhere relates, that near Ge- 
neva a Man nad a Fiſh-ponid, whoſe Banks were ſa 
high from the Plain on which it was, that one 
could not look over them into the Pond ; and there- 
fore it was impoſltble the Fiſh could fee the Perſon ; 
yet they were at any time conven'd at Certain Sounds 
by the Gardener, in order to be fed, as a credita- 
ble Perſon aſſerts, 


The Leiter writer, having made a high Partition in 


made a very great Noife, and diſcharg'd a Gun, in 


playing on the Surface of the Water ; but they did 
not give any Attention ; yet as ſoon as ever they 
came in Sight, the Fiſh immediately made off. 

Our Author thinks this Objection of little Weight, 
becauſe the Queftion is not, whether Fiſhes, when 
they ſee nothing, can be frightened by Sounds only. 

Upon the Whole, our Author ſhews himſelf an 
experienced and diligent Naturaliſt, and will (if I 
miſtake not) be allow'd to have fully prov'd the 
Falſity of any Aſſertion, that all Fiſh are intirely 
mute and deaf. 


1 


XV. 


The Abbe therefore concludes, if Fiſhes do not 


the Sound of a Bell to be fed; and adds a Story, 


a Pond, watchd while an Accomplice behind it 


order to frighten the Fiſh (if poſſible) that were 


1 


1 24 J 


XV. An Account of the poiſonous Root /ately 
found mixed among the Gentian by the ſame. 


Read March 17. HE following Account is the beſt 
. I have recciv'd of the poiſonous 
Effects of a noxious Root, lately found in a Parcel 
of Gentian, and exhibited for Uſe to ſeveral Perſons 
inſtead of it. And as it is attended with ſuch dan- 
gerous Conſequences, I thought even an imperfect 
Relation of Facts had better be given immediately, 
than to expect more Circumſtances, and wait ſo long 
for them, till greater Miſchicfs might happen, by 
the Inattention of ſuch as are conſtantly adminiſtring 

Medicines. The following Account was ſent by a 
Gentleman of Hambleden Pariſh, Buckinghamfbire ; 
and is found to agrce in general with fome- other 
fatal Inſtances that "have happen'd fince i in London. 
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Mary Burgeſs, aged 60 Ycars, about 5 O Clock 
in the Morning, drank of an Infuſion of only one 
Penyworth. (without other Ingredients) of ſuppoſed 
Gentian- Root, in half a Pint of white Wine: Ir is 
uncertain what preciſe Quantity ſhe took ; but in 
two Hours afterwards ſhe taltcr'd in her Speech, had 
Twitchings and Convulſions of her Hands ſo far, 
that the ignorant By-ſtanders alleg'd the poor Wo- 
man was "Oank ; and ſo left her a bed till 12 O 
Clock, to flecp it out. On their Return however 
ſhe appear'd much worſe, was ſpcechlels, and re- 
main'd ſo 3 whole Days, and did not know any 
body all that time. In her Illneſs a Purging came 
on, and at laſt carried her off. 
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Katharine 
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Katharine Wrodward, aged 44 Years tobi e 
a Tea - ſpoonful of the ſame Wine, and ſoon after 
fell down ſpeechleſs, and her Limbs were paralytic 
near 36 Hours: After that ſhe recover'd her Speech, 
but continued ill above 4 Fortnight, and Patt of that 
Time her under Jaw was convulſed, and ſhe bled 
both at Mouth and Noſe, in the Beginning. 


Mary Dein, aged 33 Years, taſted a much leſs 
Quantity ot the ſame Wine than the former had 
done; and though terrify'd at her Neighbour's bad 
Symptoms, ſhe drank warm Water with Oil, in 
order to vomit; yet ſhe ſoon ſtagger'd, and grew 
delirious, could not ſwallow any Solids, and loſt 
the perfect Uſe of her Eye ſight a Fortnight: | 


The vague Reports of theſe, 10 Mr. Porr: Caſes 
induc'd me to obtain the Favour of two or 3 Drug- 
giſts to look over ſome Gentian-Root, one Parcel 
of which had no leſs than a 2oth Part of a Root, 
which at firſt Sight was diſcover'd to be no Gentian. 

This Root; for which we have yet no Name, is of a 
oreyiſh brown Cotour externally, but it is browner, 
and more reſinous internally: Moft of that which Ihave 
ſeen, is about the Thickneſs of a Finger; tho' ſome 
is much larger and whiter; which is a Reafon with 
ſeveral for thinking rhere are two Sorts of it ; and 
indeed ſome Pieces emir a ſtronger and more nau- 
ſeous Smell: But this I apprehend may be occaſion d 
only by a larger Quantity of Reſin in them. All of 
them are of an acrid pungent Tafte, and leave a Dry- 
e on the Tongue. 5 


I judg'd 
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I judg'd it therefore neceſſary to try what Ef- 
ſects this Root might have on Dogs, that I might 
thereby the better conjectute concerning them on 
the human Species; and though no Man has any 
Right wantonly to totture or deſtroy in a cruel; 
manner the leaſt Animal; yet when good Purpoſes: 
are anſwerd in the Whole of Things by interior 
Natures yielding to ſuperior ones, a Man may, with- 
out juſt Imputation to his moral Character, ſacrifice 
the Intereſt of a baſer Order to the 1 of one 
ſuperior. 2 
With this Intention I decoded half an G of 
this unknown Root, powder d groflly in ten Ounces 
of fair Water, till two were evaporated ; then let 
the Decoction ſtand 6 Hours. After this I gave 
half of it, ſtirring up. the Powder, oa young Dog. 
This made him inſtantly foam at the Mouth; he 
grew ſick, and yomited Part of the Doſe; yet in 
leſs than half an Hour reel d like one drunk, had 
Twitchings of his Limbs, and after ſome time the 
Motion of his Heart was irregular, and intermittent, 
though ſtrong : He was fleepy. about an Hour, but 
came gradually to himſelf in half an Hour more, 
and cat Victuals, which before he refus'd. 
Iwo Days after, the ſame Dog took 4 Ounces of 
Decoction of Gentian made as ſtrong as the former; 
but 1 diſcover'd not any bad Symptom from it. | 
uſed this Quantity, as Gentian-Root is ſometimes 
given to that Quantity in the Pradice of Phy lic. 
It is apove ten Days ſince he took the firſt notion: | 
and hitherto continues well. 
Another Dog took above a Dram Weight of the 
unknown Root, finely powder'd, and. mind with 
Butter: 


8 5 
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Butter. u inſtantly made him foam from the Mouth, 
and caus 4 ſudden Vomiting, and, in half an Hour, 
Weakneſs of his Limbs, and Staggering, which 
laſied half an Hour, and then he recoyer d. 

I tried to give a. larger Quantity to another Dog; 
but it being too much like other irritating. Medi- 
cines, cauſed fo great a Vomiting, as deſtroy'd the 
Effects which a ſmaller Quantity , had desde 2 
duc d. a 
One of the Dogs had ſome looſe Stools after 
taking it; another urin'd plentifulliyxßx. 
Like Experiments have been made by Mr. Pearce 
at St. Thomas's A which had a the ſame 
Event. 

 _ none of the Dogs were killed by this 
, but remain to Appearance well, yet all Apo- 
5 have ſufficient Reaſon to examine very 
ſtrictly their Gentian, and to xeject what they find 
not genuine, ſince one of the Women before · men- 
tion d, and a Man that I have heard, of are both 
dead; and ſince Gentian is of general Uſe in medi- 
cal Compoſitions, as well as the primary, Ingredient 
8 cordial Bitters Ladies make for their - own 

"A 
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XVI. An Account of large ſubterraneous Ca- 
verns in the Chalk Hills near Norwich; by 
Mr. Wm. Arderon, F. R. S. com 


priſed in 
a Letter from Mr. Henry Baker F. R. &. 
to the Preſident. 


Read March 24. S the Inſpection and Study of Na- 
1747-8. ture is the particular Province of 
the Royal Society, and every Attempt to improve 
our Knowledge is certain of your Fayour, I take the 
Liberty to lay before you the Subſtance of a Letter 
from my induſtrious Correſpondent and Friend Mr, 
William Arderon, F. R. S. containing the Deſcrip- 
tion of a large Vault or Cavern, extended under ſe- 
veral Hills near the City of Norwich, with ſome 
Obſervations and Experiments made by him there. 
About a er of a Mile from the City of Nor- 
Wiel, on the Eaſt Side thereof, and near the Entrance 
of Mouſbold- Heath, is a large ſubterrancous Cavern, 
which has been formed in a long Series of Time, 
by the digging out of Chalk for the making of Lime. 
There's but one Entrance into it, whoſe Breadth is 
about two Yards, and its Height nearly the ſame ; 
however the Height gradually rifes, till at laſt it 
meaſures in ſome Places from twelve to fourteen 
Yards. But notwithſtanding the Entrance is fo ſmall, 
the whole Area within is of ſuch a large Extent, 
that twenty thouſand Men might with great Eaſe be 
plac'd therein, as I believe will ſcarcely be doubted, 
when I aſſure you, that, from the Entrance to the 
furtheſt Part of theſe darkſome Cells, meaſures full 
four hundred Yards; and that theſe Paſſages are fre- 
quently ten or twelye Yards wide, with Branchings 

| out 
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out on the Sides, into various Lanes and Labyrinth- 
kind of Windings, that every; now and then open 
into one another; which renders it no eaſy Task to 
find the Way out, when a Perſon has been a little 
bewilderd in theſe ſubterrancous Mazes. 

Moſt of theſe. Vaults are arched at Top, whereby 
the immenſe Weight, which every Moment preſſes 
on them, is well ſupported ; a Weight no leſs than 
that of Hills, whoſe perpendicular Aſtitude.above the. 
Tops of theſe Arches is twenty or thirty Yards, if 
not much more. I have frequently, fays my Corte- 
ſpondent, gone into theſe Caverns out of Curioſity ; 
but could never perceive the leaſt Appearance of. 


thoſe Damps * which are ſo common in Mines, and 


other ſubterraneous Places, 


where the Air is ſtag- 


nant for want of a due Current; which ſhould ſeem: 
Caſe here, as there is but: one En- 


to be the very 
trance into it. The Paſſage indeed is horizontal, 
and open to the Weſt Wind; but the included Air's 


being free from Putrefaction, may poſſibly be owing 


to the large Quantity of Salt which the Chalk con- 
tains. 


How deep or thick theſe Racks of Chalk are, no 


one, ſo fat as I can find, can tell; for, in ſinking 
the loweſt Wells, they have never, that I know of, 
been dug thro' ; and conſequently muſt be exceed- 
ing deep. The Chalk at the further End of this 
Cavern is ſo very ſoft, that it may be moulded with 
the Hand like Paſte; which I take to be its original 
Conſiſtence, and what it always retains, till it be- 
comes expos'd” to the Air. In the very loweſt Parts 
PEPE 7 REES 1. 
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Thoſe are commonly cauſed by ſulphureous Vapours, which 
never appear in Chalk. C. MA. 
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of theſe Vaults I have pick d up ſeveral Kinds of 
Foſſils, figur d by matine Bodies; ſuch as Echini, 
Peftunculi, common or fluted Cockle, Belennitæ, 
&c. and, by diligent Search, other Sorts might per- 
haps be found. Sounds made beneath theſe arched 
Roofs are ſtrongly reflected from Side to Side; fo 
that the leaſt Whiſper may be heard at a conſidera- 
ble Diſtance. The Beat of a Pocker Watch was 
heard diſtinctly full twenty Yards from where it was 
plac d. | 
P viſiced this Place on the 1ſt Day of November 
laſt, in order to try the Temperature therein, as to 
Heat and Cold; and carried with me a Thermome- 
ter regulated by one of Mr. Hauksbee's, which I (et 
down at the further End of theſe Caverns; and let- 
ting it remain there for ſome time, I found the 
Mercury reſted at 52*. which comparing with the 
Regiſter -I' had kept, was, I found, within half a 
Degree of a Medium betwixt the greateſt Heat and 
the ſharpeſt Cold we have known in this City for 
ten Years paſt ; and it is very probable, if the two 
Extremes had been taken more exactly, the Tempe- 
rature in theſe Caverns would be found to come yet 
nearer 'to the Medium of Heat and Cold in this 
Climate. : 2 


. LIE  Hauksbee's Therm, 
The greateſt Degree of Heat was Fuly18. 1746. 1 
The greateſt Degree of Cold was an. 9. 1740 38 


1 


Which added together make ——— — ﬀc 
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I find, by inf) petting Mr. George Martin's Col- 
lection, and Compariſon of the Scales and Degrees 
of Heat with various Thermometers, that the Tem- 
perature of Heat in theſe Caverns coincides with 
that in the Cave at the Obſervatory at Paris, 
within one Degree; which I think comes very near, 
conſidering the Obſervations were made with dif- 
ferent Inſtruments, and formed __ different Prin- 
Ciples. 

5 the Foot of a high Hill, adjecins to theſe Vaults, 
iſſues out a curious Spring, whoſe Water I found 
exactly of the ſame Temperature with that under- 
ground z though, when the Thermometer was ex- 
poſed to the open Air, it ſtood at 579. 


Permit me, Sir, to ſubſcribe myſelf, with the x ut» 
moſt Truth and 3 


London, March 1 5. 


Tour moſt obedient 
humble Servant, 


Henry Baker, 


A terrible Thunder-Storm, Fune 12, 1748, ſhook the Earth 
to ſuch a Degree as to throw down thoſe Chalk- Vaults. 
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XVII. An Account of ſome Obſervations and 
Experiments made in 8 ibiria, extracted 
from the Preface to the Flora Sibirica, froe 

- Hiſtoria Plantarum Sibiriæ cum tabulis 

Eri incifis. Auct. D. Gmelin. Chem & His. 
Nat. Prof. Petropoli 1747. 410. Vol. I. by 
John Fothergill, M. D. Lic. Colleg. Med. 


Londin. 


Read Feb. 11. D Direction of the late Empreſs of 
er Nuſſia, ſeveral Members of the 
Royal Academy of Sciences at Petersburg undertook 
a Journey into Sibiria, in order to inquire into the 
Natural Hiſtory of that Country, and to make ſuch 
Experiments and Obſervations, as might tend to give 
a juſt Idea of that almoſt unknown Region, and to 
the Improvement of Phyſics in general. 
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Dr. John George Gmelin, Profeſſor of Chemy 
and Natural Hiſtory at Petersburg, was ſent at the 
Head of this Deputation, who, beſides ſeveral of his 
Collegues, and ſome Students, had a. Painter or 
two, a Miner, Huntſman, and proper Attendants 
in his Retinue. - 

Hie ſet out upon this Expedition in 1733. 
and returned to Peter sò urg in Feb. „ He 1M 
- ing ſpent nine whole Years in viſiting almoſt every 
Part of Sibiria. | 

The Fruits of this Undertaking are deſigned to 
be communicated to the Pubilc; and one YOune. 
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of the Hiſtory of Plants has already appeared, under 
the Title of Flora Sibirica, ſive Hiſtoria Plantarum 
Sbirie, Tom. I. continens T abulas Ari inciſas L. 
Auctore D. Joh. Geo. Gmelin. Chem. et Hiſt. Natur. 
Prof. Petropoli Typis Academie Regie Scientiarum 
1747. This is intended to be followed by ſeveral 
others, containing a not only a Deſcription of the 
Plants, their Locus natalis, &c. but their Uſes amongſt 
the Inhabitants, ſo far as the Prokeſſor could get In- 
formation concerning them. ; . 

In a large Preface to this firſt Volume, the inge- 


nious and indefatigable Author has given us a con- 
Sihiria in general, its Rivers, Lakes, 


ciſe Account of 
Mountains, Mines, the Nature of the Soil, Fertility, 
&c. with ſeveral judicious Experiments and Re- 
marks on the Altitude of the Earth above the Level 
of the Sea; but eſpecially on the Qualities of the 
Air in that Climate; an Abſtract whereof, at firſt 
drawn up for private Entertainment, was thought 
not unworthy of more public Notice, and is there- 
fore addreſſed to the Royal Society. | 
The Country, whoſe Natural Hiſtory D. Gmelin 
has collected, is of vaſt Extent: It is bounded 
by a Chain of Mountains called the Werchoturian 
and Vralian on the Weſt; by the Sea of Kamr- 
[chatka on the Eaſt ; and. comprehends all thoſe 
Countries that lie betwixt the Mare glaciale, and 
d Mongales, to the 


the Borders of the Kalmucks an 

very Confines of China. 

The Rivers which water this Tract are numerous; 

ſome of them large, and even receiving Streams in 

their Courſe, which in other Countries * * 
ooke 


- 
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looked upon as Capitals themſelves. The Space 
they mealure is no leſs conſiderable. The Fa#k is 
the firſt River of Note on the Weſtern Side. It riſes 
under the Latitude of 54, of Longitude 78, and 
runs into the Cæſpian in 47 of Latitude, and 74 
of Longitude. The Irtiſch riſes in the Country of 
the Kalmucks, Lat. 467, Long. 103; and empties 
itſclf into the Oby, Lat. 61, Long. 86. The Oby 
riſes under 52 Lat. 103+ Long. ; and loſes itſelf in 
the Mare glaciale, Lat. 67, Long. 86. after running 
a Courſe of near 800 Leagues, and receiving a great 
Number of Rivers of conſiderable Note. The Je- 
niſea is not much leſs than the Oy. The Se- 
lenga takes its Riſe under Lat. 48, Long. 114 runs 
into the Lake Baical, in 519 20" Latitude, with 
many others equally conſiderable, which it would 
be tedious to mention. 2 ee eee 
The Water of theſe Rivers is for the moſt part 
freſh, clear, and falubrious : In ſome it is a little 
brackiſh, by the Mixture of Currents from ſalt Lakes 
and Springs, which abound in many Places: They 
contain Fiſh of various Kinds in great Plenty, and 
moſtly of an excellent Flavour. cs 
The Lake Baical may deſerve ſome Mention to 
be made of it, being one of the greateſt freſh: water 
Lakes yet diſcover'd : It extends, according to our 
Author, from the one hundred and firſt Degree of 
Longitude, to the one hundred and twenty-ſeventh, 
being upwards of 500 Leagues in Length, and is 
from twenty-five to cighty Leagues in Breadth. It 
is. every-where deep and navigable; the Water is 
extremely clear; it abounds with great my 
e 


1 


fine Fiſh : It receives a great Number of Rivers, but 
the Angara alone runs out of it; which joining the 
Tunguſca, loſes its Name; as this likewiſe does, 
. when it runs into the Jeniſea. | 

Salt Lakes are common-in many Parts. of Sibiria : ; 
ſome contain a pure white Salt, well. taſted, and fit 
for Uſe; which, in Summer, is chryſtalliſed by the 
Heat of the Sun alone, and forms a Cruſt on the Top 
of the Lake. In ſome, this grows ſo heavy as to break, 

and fall to the Bottom. Beſides this kind of pure 
common Salt, which is fit for Uſe, there is an- 
other Sort of a bitter Taſte, much reſembling the 
Sal mirabile, found in ſeveral Lakes in this Coun- 
try. Springs of ſalt Water are ſometimes obſerved 
to riſe in the midſt of freſh Water: Our Author aſ- 
ſures us, that he has ſeen ſeveral ſuch ; one eſpecially 
he obſerved riling thro' 6 Stone, in the Bed of the 
River Angara. 

Before we diſmiſs the ſalt Lakes, we may juſt 
mention, that on the Banks of the River Kapten- 
dei, where it runs into the M̃iluius, ate a great 
Number of ſalt Springs, which afford excellent Salt; 
and that, about 30 Leagues above this Place, along 
the ſame Kaptendei, on the. right. Hand, is a Hill about 
30 Fathom high, and 210 long, conliſting intirely 
of Sal Gem. 

There are ſome Lakes, which, our: Author in- 
forms us, in the Memory of Man, contained only 
freſh Water, but are now very ſalt. One of this 
kind, about 40 Years ago, abounded with freſh 
Water Fiſh, bat is now become falt, ſmelling ſtrong 
of Sulphur, with a bitter Taſte, and all . Fiſh are 
killed. ES 
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The Inhabitants aſſured our Author, that ſome 
freſh-water Lakes have been by degtees dry'd up, 
and that others have appeared, where formerly it 


was dry Ground; and that even ſome of theſe new- 
'formed Lakes, which at firſt had no Fiſh in them, 
ate now very plentifully ftock'd.' They have not re- 
coutie to ſubterranean Caverns or Paſſages, for a So- 
lation of this Phenomenon ; but aſſert, that Ducks, 
Sea - Mews, Oc. that live upon Fiſh, ey the Eggs 
Tom one Lake to another. 

-In the Deſcription which our Author gives us of 
* Courſe of Rivers, Situation of Lakes, c. he 
takes notice of the Soil, its Barrenneſs, Fertility, 
Sc. Theſe are different, as it may be ſuppoſed, in 
the different Patts of ſuch an extenſive Climate un- 
der ſuch Latitudes. About the Lake Baical is the 
moſt fruitful Tract, and thence is called the Gra- 
nary of that Part of Sibiria. They grow ſome lit- 
tle Corn about the Latitude of 61. They have 
made of late Trials till further; but the Succeſs 
was not known. 

In his Paſſage thro' Sibiria, * tells us, that he 
could ſcarce think himſelf in Aſia, till he got over 
the River Jeniſta: Till then, he ſaw no Animals, 
but ſuch as are common in Europe, at leaſt may be 
ſcen in the Plains waſhed by the lower Part of the 
Volga: The Plants and Stones were of the ſame 
kind, and the Face of the Country in general, like 
other Parts of Northern Europe. But from the 
Jeniſea, both to the Eaſt, North, and Weſt, the Cli- 
mate ſeemed to be wholly different, and as if it 
were enlivened with new Vigour. It is mountain- 


ous ; but theſe Mountains arc intermixed with rich 
> delightful 
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delightful Valleys, and fruitful Plains. The Animal 
that affords the Musk, and the Muſimon of the An- 
cients, were now to; be met with. Many. of the 
moſt common European Plants by. degrees diſap- 
peared, and others became frequent, which are 
Strangers in Europe. The Purity, Clearneſo, and 
Salubrity of the Waters, the exquiſite Taſte of the 
Fiſh and Fowl, but more eſpecially the different Ge- 
nius and Way of Life of the Inhabitants, plainly 
proved they were got into another Climate. This 
Remark our Author ſubmits to the Conſideration 
of Geographers. 

Amongſt the Curioſities of Sibiria the Profeſſor 
mentions a Place remarkable for its exceſſive Cold- 
neſs in the midſt of Summer. It is in the Province 
of Facutski, about the middle Way to Ochotz along 
the River Funacan; it is called by the Ruſſians 
ſpringing Ice, by the Natives the icy Lake. Three 
other ſuch Places occur within the Circuit of eighty 
Leagues. | 

The Provinces beyond the Lake Baical are moun- 
tainous, with high and wide-extended Plains lying 
betwixt them, which in many Places are only co- 
verd with barren Sand; ſo that in ſome Places 
one may travel thro' ſuch Deſerts one, two, or three 
Days together, without finding Wood enough to make 
a Fire, or any other Water than that of ſalt Springs, 
which are very frequent; and being dried up by the 
. Summer-Heats, leave a ſaline Cruſt, very much re- 
ſembling Natron, being of an alcaline Nature, with 
a — Smell. | 

The Country that borders on the Rivers Uruncan 
and Gaſimur is extremely rich and fruitful. The 
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Face of the Country is delightful, and its Produce 
to the Husbandman almoſt exceeding his Hopes: But 
what teiders it ſtill more ſurpriſing, is, that a Coun- 
try, whoſe Soil yields to few in Fertility, and the 
Beauty of its Bloom, ſhould yet cover immenſe 
Riches in its Boſom. Here are Mines of Gold and 
Silver, which have long been worked to Advantage: 
The Veins are rich, and lie ſhallow; yet communi- 
cate no- poiſonous Effluvia to the Vegetables that 
cover them: Nor do thoſe diſtinguiſhing Marks of Ste- 
rility appear here, which in molt other mining Coun- 
tries are {0 obſervable. 

The Higheſt Part of Sybiria is towards the Springs 
of the Rivers Argun, Schilca, &c. about the 49th 
Deg. of Lat. 130th Longit. This Part is deftitute 
of Marble and Lime: Stone, which are almoſt every 
where to be met with in the lower Tracts both of 
Sibiria and Ruſſia: No Petrifications are to be found 


here, either of the teſtaceous or cruſtaceous 'Ani- 


mals: And the Veins of Ore are always found near 
the Surface, never entering deep into the Earth. 
Beſides the Mines of Gold and Silver above. men- 
tion'd, Copper and Iron are found in ſeveral Places; 
likewiſe the Glacies Marie or  Muſtovy Glaſs is dug 


near the River Mama. Loadſtones are alſo got in 


Sibiria; and in ſeveral of the Rivers beautiful tranſ· 
parent Pebbles and Chryſtals occur. 

I ſhall only add, that there are ſome natural warm 
Baths in ſeveral Parts of S$:;biria, and fome of them 
of a moſt agrecable Temperature; and proceed to 
the Account of our Author's Obſeryations and Ex- 
pcriments on the Height of the Earth, Cc. 

be E701 Pauda 


T1 
Pauda is allowed to be the higheſt of all that 
Ridge of Mountains called Herkoturian. Our Au- 


thor endeavoured to take the Height of it by means 
of the Barometer. 

On the 11th of December 1742, at our Author's 
Lodgings at the Foot of Pauda, the Mercury in the 
Barometer, in a cold Place, but within-doors, ſtood 
at 2675; Paris Mcaſure. He then carried it up the 
Mountain. as high as he could go, which was about 
one Third of the whole Height, where he hung up 
the Barometer on a Tree; from 9 to 11 in the 


Forenoon, making a good Fire pretty near it, leſt 


the intenſe Cold, which ſunk the Quickſilver in 
De Lifle's Thermometer to 201, ſhould affect the 
Barometer, and lead him to aſcribe that to Gravity, 
which was only owing to the Contraction of Cold. 

Vater theſe Circumſtances the Quickſilver ſunk 
to 28788 374 Boe 

Hence, according to M. Cinis Calculation, 
our Author' firſt Station will be 941 Fe.t higher 
than the Level of the Sea: The ſecond on Pau- 
da 1505 f. and the whole Height of this Moun- 
tain 4515, or 752 Paris Toiſes; which, added 
to 941 Feet, the Height of his Lodgings at the 
Foot of Pauda, makes 5456 Feet, or 909 Toiſes, 
the Height of Pauda's Top above the Sea; ſuppoſing 
the Level of the Sea to be 28 Inches, as the Paris 
Academicians have fixed it: Tho' this differs from 
Obſervations made on the Barometer at the Sea- 
coaſt of Kamſchatka at Bolcheretz; where, from 
Experiments made for above two Years, the mean 
Height. of the Mercury was 27 Inches, 62 Lines. 
And at Ochotz, during a Year's Obſervations, the 
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mean Height was found to be 27 Inches and about 
8 Lines. f | 

Hence it would appear, that the Sea of Kamt/chat- 
ka is higher, with reſpe& to the Earth's Centre, than 
the Ocean and Mediterranean; and at Balcheret 
higher than at Ochot ski. „ 

The following Lift of barometrical Obſervations, 
made in various Parts of Sibiria, will ſhew the dif- 
ferent Heights of the different Tracts in it. 


The mean Height of the Baro Feet Toiſes Inches 
meter, from a Vear and 10 


Months Obſervations at I- 


T. A 26735 
Its Height above the Sea will 
then be — — 11355 or 226 — 


At Selengia, 1, Month's Ob- — cM 
ſervations, 2 1 
Its Height above the Sea 1779 or 296 —— 


At Kiachta, a Town on the 
Confincs of China 12 Days 
Obſervations in April and 


May, mean Height —— — 255 
Its Height 2400 or 400* 
At 


o a — — — — — 


— 
* 


* In the Copy before me appears to be a great Miſtake, either 


of the Printer, or in the Manuſcript ; it being put down in Words 


at Length, bis mille quadringentarum Orgyarum cum dimidia; 


which is impoſſible ; and the Number of Feet is not exact, accord- 
ing to other Calculations, 
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At Nertſchia, from 20 Days Feet Toiſes Tocher 
Obſervations in June, — — 2550 


The Height above the Sea 
At the Silver-Mines at Argun 
62 


9 Days in Juby, 92 
The Height above the Sea 2121 or 35323 — 


1738 of 298 — 


— 4 ( — — 25, 


Our Author adds ſeveral judicious Reflections up- 
on the Time and Manner of making theſe Obſerva- 
tions, in order to determine any thing with Cer- 
tainty 3 which he has endeavour'd to keep ſtrictly to 
in theſe Experiments; and concludes, that the Plains 
in ſome Parts beyond the Lake Bazcal, are almoſt 
as high as the Tops of high Mountains in ſome 
other Countries; Mount Maſſane, according to the 
French Geometricians, being but about 408 Toiſes 
high; which differs but little from the plain Coun- 
try at Kzachta ; which yet has conſiderable Moun- 
| tains riſing in its Neighbourhood. 

From whence our Author concludes, that the 
Elevation of the Earth, in this Tract, above the Le- 
yel of the Sea, is very great, compared with the Weſt 
Part of Sibiria and Europe. | 

The 


M. De la Condamine, in his Voyage thro' the inland Part of 
Seuth America, makes Quito to be between 14 and 1 50 Toiſes 
above the Level of the Sea. Suppoſe | 1450 
He tells us, that Pichincha is 750 higher — — 750 


This makes in the Whole — 2200 Toiſ. 
above the Level of the Sea. 

P. Martel, Engineer, in his Account of the Glacteres in Savey, 
printed at London 1742, tells us, that the Barometer at Geneva, by 
the Side of the Rhone, ſtood at 27 Z; I. which is 656 Feet above the 
Level of the Sea according to Schenzer; and that the higheſt Fe 

| 0 


5 14 
The Air of Sibiria, with reſpect to its Gravity, is, 
as in other Countries, the nearer the Sea the heavier; 
and the more remote, the lighter: So that at Ki- 
achta ſcarce one Perſon in our Author's Retinue 
eſcaped without fome Indi! poſition: They were ſeized 
-after their Arrival; ſome with acute Fevers, others 
complain'd of extreme Laſſitude and Dejection. It 
was in the Spting- Scaſon, the Weather moderate, 
their Manner of living regular, nor had they been 
much fatigu'd with their Journey ; in ſhort, they 
could attribute it to no other Cauſe than the Light- 
neſs of the Air. Bo FEST 

In theſe Provinces, viz. beyond the Lake Haical, 
our Author tells us, that Intermittents are ſeldom 
heard of, and Ophthalmies are endemic : But that, 
in the fenny Tracts which lie near the O and 

- Zenzſea, intermitting Fevers are very frequent. 
The Coldneſs of the Air of Sibiria is of all others 
the moſt remarkable Quality. In ſome Places it 
-fnows frequently in September, and not ſeldom in 
May In Jacutsk, if the Corn is not ready to cut 
in Auguſt, which often is the Caſe, the Snow ſome- 
times prevents it, ſand buries the Harveſt all together. 
Ar Facutsk the Profeſſor order d a Hole to be dug 
in the Earth, in a high open Place, on the 18th of 
June; the Mold was 11 Inches deep; below that 
was Sand about 2+ Feet; it then began to feel hard, 
and in half a Foot more it was froze as hard as 
St: poſſible. 


— — —— — — ꝗ—ôüñt.lͤ⁊ ———— 


of Ment Blanc, meaſured partly by the Barometer, and where 
inacceſſible from the Snow that covers it, by trigonometrical Ope- 
rations, is 12459 Feet, or ſomewhat more than 2076 Toiſes above 
the Level of the Rhon: ; which, added to the Height of this above 


the Sea, makes 13115 French Feet, or about two Engliſh Miles 
and two Thirds. 


[L259 
poſlible. In a lower Place, at no great Diſtance 
from this, he order d another Hole to be dug: The 
Soil was 10 Inches; ſoft Sand 2 Feet 4 hs. be- 
low this, all was congealed; ſo that the Earth is 
ſcarcely thaw d eren in Summer above fous Feet 
dee 

Our Author. inclines to the received Opinion, 
that the Eaſtern Climates under the ſame Latitude 
are colder than the Weſtern; and thinks this is con- 
firm'd by Experiments made in different Parts of 
Sibirta. 

The Mercury in De Liſes Thermometer often 
funk in Winter in very Southern Parts of this Coun- 
try, as near Selinga, to near 226, which is equal 
to 554 below o in Fahrenheit's Thermometer, But 
the Cold is often much more intenſe than this, as 
appears by the * Experiments, made at Ki- 
renginski. 


Feb. 10. 1738. at 8 in the Morning hw Mercury 
ſtood at 240 Degrees in De Liſle ; which is 72 
below o. in Fabrenbeits. On the 2oth it ſunk 
one Degree. 1 

At the ſame Place in 1 736. 

Decemb. 11. at 3 in the Afternoon 254 in Del; . 
Almoſt 90 below o. in Fabrenbeit. 
Decemb. 20. 40 Clock p. m. 263 in Deliſe. 
9 750 below o. in Fabrenbeit. 


1 
Novemb. 27. 12 at Noon 270 1% 55 below o. 
Jan. 9. 275 = 11388 7858 


1735 Jan. 5. 5 in the Morn. 260 
6. — 28028120 
8 — .250 and roſe by degrees 
till 11 at Night, when it ſtood at 252. 
L1 Such 
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Such an Exceſs of Cold could ſcarcely have been 
ſuppoſed to exiſt, had not Experiments, made with 
the greateſt Exaftneſs, demonſtrated the Reality of it. 

During this extreme Froſt at Jeniſea, the Magpies 
and Sparrows dropp'd down as they flew, and to 
all Appearance dead; tho' they moſt recover'd 
when brought into.a warm Room. This was quite 
new to the Inhabitants of that Country; tho' it 
frequently happens in Germany in much leſs intenſe. 
Cold, when the Weather ſets in at once very ſe- 
vere, 3 
The Air, ſays our Author, was at that time ex- 
tremely unpleaſant; it ſeemed as if itſelf was froze, 
being dark and hazy; and it was ſcarce poſſible 
even to bear the Cold in the Door-Way for three 
or four Minutes. 

Theſe Experiments, our Author aſſures us, were 

made with all poſſible Exactneſs, and agree with 
many others, made in different Parts of Sibiria by 
his Direction; and from theſe we may conclude 
that the Cold in Sibiria is more intenſe than it has 
yet been found to be in any other Part of the 
World. 
It was not apprehended that a greater Degree of 
Cold exiſted any-where, than that artificial one pro- 
duced by Boerhaave, by means of concentrated Spi- 
rit of Nitre, which ſunk the Mercury 40 Degrees 
below o. in Fabrenbeits; which was ſuppoſed to 
be the Point beyond which no Animal could bear it. 

But the utmoſt Limits of Cold are yet unknown; 
or to what Degree an Animal can ſubſiſt in it, 
when inured to it by little and little. The Hiſtory 
of Heat is alike imperfea, The celebrated Profeſſor 

WIN : aboyc- 
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above · mention d was induced to think, that a Man 
could not bear, without the utmoſt Danger, a greater 
Heat than that which would raiſe the Mercury to go 
in Fahrenheit's; but an ingenious and accurate Cor- 
reſpondent of our Authors at Aſtrachan informs 
him, that it not only riſes there to this Degree fre- 
quently, but cven to 100, and he has ſeen. it 1033. 
Even in the Bagnio's in Raſſia,. the Heat is often 
equal to 100: It ſometimes makes the Quickſilver 
aſcend to 108, 10, and to 116, as may be tried 
every Day; and yet People not only bear them with 
Impunity a few Minutes, but oſten * half an 
Hour or an Hour. 

One neceſſary Obſervation our Author makes, 
which is, that the Ball or Tube containing the Mer- 
cury ought to be as dry as poſſible on the Outſide, 
during theſe or any other Trials with the Thermo- 
meter: For the adhering Moiſture, by forming a 
cooler Atmoſphere around it, has ſometimes occa- 
ſion'd a Difference of 10 Degrees. 

Theſe are ſome principal Facts given us by our 
Author in his Preface, relative to the Natural Hiſ- 
tory of Sibiria in general : W hat follows chiefly 
regards the Work it is prefixed to. 

As a juſt Idea of this Part cannot be exhibited 
in a narrow Compaſs, the Curious in this Branch 
of Science mult be referr'd to the Book itſelf. 

I have only to acknowledge with Gratitude the 
Inſtruction and Entertainment I have received from 
this elaborate Work: It is a Tribute juſtly due to 
the learned and ingenious Author, in Return for 
the Pains he has taken, and the Fatigue he has en- 
durcd in this inhoſpitable Region ; and to intreat 


LLIf | your. 
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your indulgence, if I have flatter'd myſelf too much, 
in apprehending this Excerpt might 1 you ſome | 
Anmuſ: ement. 


XV IT. Norum reique medica utile Eleftri- 
citatis inventum exponit Foannes Henricus 


Winkler, Profeſſor Lipſſenſis, et Societatis 
— Londinenſis Sodalis. 


Lipfie, die Martii 12, 17 48. 


Read March 31, Ubtiliter dividendi vim habet Electri- 
* citas. Quas vero ſolvit materias, 
earum partes ſecum abripit, et in loca transfert, in 
quibus ſcintillæ electricæ exiſtunt. Res odoras in 
vitreis vaſis bene naviterque concluſas et munitas 
ita diſcerpit, ut oriundæ exhalationes æque facile, ac 
vis magnetica, vitrum penetrent, et per atmoſphz- 
ram cy lindrorum et catenarum, quibuſcum electrici- 
tas communicatur, inſtar fluminis dimanent. Quæ 
ex altera cylindri extremitate egreditur, materia 
electrica accedentem manum odore aromatico in- 
ficit. Non autem perſtat odor communicatus in 
hac corporis parte, quam electricum flumer afflavit: 

ſed, continuata adſpiratione, odorifera materia uni- 
verſum corpus humanum pervadit. Non modo cu- 
tis et veſtimenta fragrant, ſed aer, quem pulmones 
reddunt, et faliva, et ſudor hominis imbuti redo- 

lent aromata, quæ in vaſe obturato electricitate agi- 


tata ſunt. 
Inopinatæ huic virtuti fidem faciunt obſervationes 


et experimenta, que ſenſu animoque attento capta 
ſunt. 
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ſunt. Anno 1747, lagenam vitteam aqua implevi, 
in eaque nitrum ſolvi. Immota ſtetit hæc lagena 
per aliquot hebdomadas. Limpida igitur facta erat 
aqua, poſtquam nitri partes graviores fundum petie- 
rant. Sub finem anni in hanc limpidam aquam im- 
miſi filum metallicum, idque cum aliquo tubo metal- 
lico ex filis ſericis ſuſpenſo conjunxi. Sub iſto tubo di- 
verſis temporibus jam metalla, jam vaſa metallica aquis 
repleta, in quibus ſphere vitreæ minutiis metallicis 
impletæ locum habebant, collocavi. His adornatis, 
excitavi electricitatem. Tetigit ignis electricus ſup- 
poſita corpora. Repetii electricitatis agitationem per 
complures dies. Tum vero in metallis et vaſis, quæ 


ſub tubo metallico ifta fuerant electrico igne, præter 


opinionem deprehendebam partium nitroſarum varie 
contextarum magnam copiam. Plura adhuc in con- 
clavi, ubj expetimenta inſtitueram, vaſa poſita crant, 
quæ vero electrica materia ex tubo metallico non 
percuſſerat. In his nullum erat veſtigium nitri. Ex 
quibus facile conjectu eſt, ex aqua nitri partes electri- 


feriuntur. | gy 
Sub anni præſentis 1748 initium Venetiis literas 
accipiebam, quæ hanc conjecturam maxime confir- 
mant. Auctor literarum, Foannes Daniel Gaifel, 
tem narrabat, quæ Venetiis, Bononiæ, aliiſque in 
urbibus Italiæ doctiſſimorum ſummorumque viro- 
rum animos excitayit. Adjecta erat epiſtola Italica, 
typiſque expreſſa *, quam Fo. Franci/cus Pepati, 

7 vir 


- 
oo. 


Leettere ſopra L' EleQricita principalmente per quanto ſpetta 
alla Medicina. In Venezia appreſſo Simone Occhi, con Licenza de 
Superiori 1747. 


citate abripi, deriyarique in loca, quæ igne electrico 
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vir juris ſcientia ptæſtantiſſimus, reipublice Venetæ 
reviſor, et typographicorum inſpector ſupremus, con- 


texuit. In hac epiſtola, quæ de electricitate medica 
inſcribitur, clariflimus Pivati mirabilitatis plenorum 


effectuum hiſtoriam Academiæ Bononienſis ſecretatio 
Franciſco Marie Zanotti exponit. Artem vero, 
qua, quz tradit, effecta ſunt, ipſe reperit atque ad- 
hibuit- Pzvatz. Manifeſtum virtutis ſuz exemplum 
electricitas in balſamo Peruviano edidit. Hic in 
cylindro vitreo ita incluſus atque abditus latuit, ut, 


antequam electricitas adhiberetur, per vitrum omni 


cura obſeptum nihil tranſmitteret odoratui obvium. 
Hac in cuſtodia cum eſſet bal ſamus, ad cy lindrum 
vitreum accedit homo, qui coſtæ alicujus dolore 
affectus, ſuaſu medici hyſſopum parti morbidæ appli- 
cuerat. Fricatur cylindrus, excitatur electricitas, 
imbuitur cadem zgri corpus, afflictus domum diſce- 
dit, ſomnum capit, ſudorem cmittit, baiſamique vim 
diſpergit. Veſtimenta, le&us, cubiculum, odorem 
balſami ſpirant. Somno recreatus capiilos pectit. 
Hos vero balſami vapor ita penetraverat, ut pecten 
ſuavi odore inficeretur. Poſtridie ſagaciſſimus Pi- 
vati hominem bene valentem hujus rei prorſus igna- 
rum eadem, quam pridie ægrotus acceperat, electtici- 
tate implet. Hic inſcius conſilii, quo eum electrici- 
tatem ſubire juſſerat Pivati, relictis hujus ædibus, 
poſt horam dimidiam, cum in ſodalitio verſaretur, 
teporem ſentit ſenſim per totum corpus ſe diffun- 
dentem. Vigeſcit, et, præter melancholicam cor- 
poris ſui temperaturam, hilaritate movetur. Inter 
quos agit, ſodales odorantur miranturque ſuavitatem 


certam neſcii, unde exiſtat. Is ipſe, ex quo ſpiritus 
illi jucundi effugiunt, corporis ſui odorem ſentiſcit, 
et 
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et miratur quid cauſæ ſubſit, inſcius plane virium, 
quibus ex vitreo cylindro ſapientiſſimi Pyvati im- 
pletus acceſſerat. 35 5 
Portentoſæ hujus rei expoſitione vehementer exci- 
tatus certas ſtatim experiri coepi materias, in quibus 
electrica virtus cieri poteſt. Facta pericula veritatem 
comprobarunt. Contritum ſulphur immittebam in 
ſphætam vitream ita operculatam et, oblinitam, ut 
ex ca ſuper igni verſata nihil ſulphuris odoratui oc- 
curteret. Sphzra refrigerata, adhibebam electricita- 
tem. Protinus ſulphurei vapores prodibant, qui 
electricitatis continuatione ita referciebant acrem, ut 
ad decem pluriumque pedum diſtantiam nares feri- 
rent. Amicum quendam, in re electrica apprime 


verſatum, profeſſorem philoſophiæ extraordinarium 


Hauboldum, alioſque homines ſuſcepti negotii par- 
tim rudes, partim conſcios ad vocabam teſtes et judi- 
ces, qui vero graveolentia ſulphuris ſtatim abigeban- 
tur. Ego vero aliquanto diutius atmoſphætæ ſulphu- 
ratæ immoratus fœtore abundabam. Veſtes, corpus, 
et ipſe ſpiritus oris fœtebant. Imo die poſt ſulphur 
olebam: quin, inſtituta repetitione, cum me conve- 
niſſet virium ſulphurearum peritus, fiebat, ut tertio 
die ſigna inflammati ſanguinis in ore conſpicerentur. 
Poſthæc molitus ſum effectionem odoris jucundi. 
Replevi ſphæram vitream cinnamomo. In quo ca- 
dem, qua dixi, cura et ratione circumſepto cum 
electricitas vires ſuas experiretur : adſtantibus halitus 
cinnamomei occurrebant pauco tempore ita augel- 
centes, ut per univetſum conclave diſſipati intrantium 
nares ſtatim occuparent. Ad poſterum diem con- 
clave aromaticum odorem ſer vavit. Pari ſucceſſu 
balſamum Peru vianum tentavi. Amicus nominatus, 
cujus 
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cujus teſtimonio carete nalebam, poſiquam electrici- 
tatis adminiculo vim balfami conceperat, tantum 
odorem ſpiravit, ut per plateas digreſſus conatum 
convivarum naribus negotium faceſſens interrogatus 
fyerit ſæpius, quid odoraminis haberet.  Ego-poftri- 
die, cum potum Thee guſtatem, : inſalita Spott ſua- 
vitate afhciebar. DNimota ſuſpicione, qua dustus de 
admiſto aromate- percontabar, ex reliquis in ore ſpi- 
ritibus balſaminis imbui ſaporem cegnoſcebam. Paucis 
interjegig-diebus tentamen redorſi a vitrea ſphæra, in 
qua balſamus Peruvianus conclufus nibit omning 
exſpirabat, eatenam in conclayi extenſam per feneſ- 
tram libero act commiſimus, ex coque in conclave 

a priori prorſas ſejundtum produximus. In hoc ſuſ- 
penſam ex filis ſcricis catenam in manus tradebamus 
homini extenſo reti ſerieo ſuperſtanti, noſtrique inſti- 

tuti plane rudi. Commotis aliquamdiu electricitatis 
— homo tenens catenam interrogatus, numquid 
ſubodoraretur, naxes intendens annuebat; quo vero 
nominc nuncuparet odorem, neſcire ſc. profitebatur. 

Per hots quadtantem egntinyatis commotionibus 

: electricis, ita olebat conclave hoc, ut homo, cui de 
balſamo noſtro nihil coaſtabat; dulei odore, qualis in 
balſamo certo reperiretux, nares ſuas impleri diceret. 

Ex ſomno, quem in domo ab iſto conclavi longe 
diſſita cœpit, mane ſurrexit admodum alacris, et ex 

potu Thee guſtato ſaporem ſolito gratiorem per- 
cepit. 

His penſitatis, non dubito, quin, ſi quid auxilii 
petere poſſe medicinam ex vi electrica exiſtimem, 
opinione duci videar probabili. Quæ ab arte ſalutari 
expectari poteſt, utilitatis duo præcipue ſunt capita. 


Aut enim res nocivæ, qua ſanguini cæteriſque cor- 
oy poris 
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poris humoribus immixtæ ſanitati officiunt, ſegre- 
gandæ ſunt atque expellendz : aut ſalubres, quæ ad 
tuendam firmandamque valetudinem proſunt, infe- 
rendz et diſttibuendæ. In utroque: genere adjutrix 
adhiberi poteſt electricitaa. Hæc enim ſimul ac cor- 
pus humanum tangit, e momento hoc ita permeat, 
ut nullus in eo locus fit in quo non verſetux. Quod 
compluribus indubiiſque experimentis patet. Vi au- 
tem tanta pervadit, ut, quod in corporibus volatile 
effici poteſt, hoc non ſolum ſolvat, {ed etiam diſſi- 
pet et ſecum abripiat. Nihil igitur eſt, quod dubi- 
temus, ſanguinem quocum electricitas communicatur, 
in partes minutiores diſcerpi, earum quam plurimas a 
maſſa fanguinea divelli, et brevi tempote in aerem 
diſpelli. Non retundit vim electricam ſanguinis te- 
nacitas, non cohibet avulſtonem venarum firmitas, 
non reprimit pinguedo. Vitri cohærentia, licet multo 
firmior fit venarum et carnis et cutis contextu, tamen 
impedire non poteſt, quominus ſpiritus et aromata in 
partes ſolvantur per vitri anguſtias avolantes. Satis 
igitur cauſæ habere videmur exiſtimandi, electricitate 
effici poſſe, ut ex ſanguine pariter ac reliquo corpore 
materiæ certæ ſecernantur. 

Sanguinem et humores corporis per electricitatem 
valde agitari, reſolvi et attenuati patet. Novi enim 
feminam, cui ſtatim catamenia profluunt, cum elec- 
tricitatem ſubeat. Medicus quidam nomine Thebe- 
eus ante paucos dies mihi ſcripſit Hirſchbergio in 
Sileſia, ſibi nuper, ſi electricitatem patiatur, hæmor- 
rhagiam narium ſemper ſupervenire. 

Non autem disjungendi tantum et expellendi vim 
habet electricitas, ſed potentiſſima etiam eſt ad locu- 
pletandum ſanguinem viribus, quæ in plantis et mi- 

Mm neralibus 
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neralibus continentur. Quod ex iis, quæ de ſulphure, 
cinnamomo et balſamo Peruviano expoſui, ſatis in- 
telligi arbitror. Electrica via nutriendi ſanguinem 
cum in hoc, quod ſanguini ſine ſtomachi ope ali- 
menta ſuggerit, a conſueta medicis ratione differt, 
tum halitibus, qui, quod per vitrum migrarunt, ſub- 
tilitate et puritate excellunt, ſuccum vitalem ditat. 
Medicamenta, quæ ore accepta in ſtomachum inge- 
runtur, antequam cum ſanguine miſceri poſſunt, per 
multas Jongaſque vias errare, in jiſque immutari de- 
bent. Sed qui alma electricitate aguntur, ſpiritus 
fine his anfractibus ſanguinem influunt. Interdum 
aliqua corporis pars ex eo laborat, quod viz, per 
quas ſanguis aut alius liquor affluere debet, adeo 
obſtructæ ſunt, ut, quæ adhibentur, remedia ad eas 
aperiendas aut nihil valeant, aut longo tempore opus 
habeant. Quam vero partem afflatu contingunt 
electricitate provecta ſpiramina, hanc perniciter ape- 
riunt penituſque penetrant. 

Medicinæ igitur artiſque electricæ conjunctione 
effici poſſe exiſtimo novas feliceſque morborum cu- 
rationes, quarum exempla inſignia edidit prudentiſ- 
ſimus Pivati ſcientis exercitatique medici conſilio 
uſus. Impeditum obſtructumque fluxum ſanguinis 
in femina aliqua ſtatim reſtituit, ita tractatis reme- 
diis, quæ adhiberi ſolent, ut eorum vires ex cylin- 
dris vitreis, in quibus occluſa fuere, electricitatis ad- 
minicnlo corpus zgrotantis attigerint. Pivati curam 
imploravit nobilis juvenis, ex collecti corruptique 
in pede humoris abundantia adeo miſere affectus, ut 
morbus operam medicorum omnem eluderet. Pi- 
vati vitreum cylindrum rebus congruis impletum 
inſtructumque ope machine electricæ fricat; electri- 
2 1121 | citatem 
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citatem in ægrotum derivat; ex loco, in quo mor- 
bus reſidebat, ſcintillas electricas elicit, idque per 
aliquot minuta prima continuat. Nox ſequitur, 
ægrotus ſe ſomno tradit, quiete fruitur dolore mi- 
tigato, evigilat, prope talum parvum ſed rubrum 
tuberculum videt, nil niſi pruritum ſentit frigido 
quaſi humore per interiorem pedem fluente. Per 
octiduum ſingulis noctibus peringenti ſudore maduit, 
et, exacto hoc tempore reſtitutus bene valuit. Poſt 
Epiſcopus Sebenecenſis, Donadoni, cum medico ſuo 
et nonnullis amicis ad Pivati acceſſit. Præſul an- 
nos ſeptuaginta quinque eo tempore natus manuum 
pariter ac pedum doloribus ex longa annorum ſerie 
laborabat. Chiragra digitos ita incurvaverat, ut ex- 
tendi flectique vix poſſent. Podagra eum ita af- 
flixcrat, ut genua flectere ægre valeret. Adeo miſer 
erat, ut noctu ſomnum capturus a ſervis ex ſella 
prope lectum collocata in hunc tranſponendus eſſet, 
pedibus ante leniter repoſitis. Æger ſenex petiit a 
Pivati, ut experiretur, quid electricitas in corpore 
ſuo valeret. Modus medendi fuit ſequens. Cylin- 
drus vitreus complexus materias viribus diſcuſſoriis 
inſtructas ita agitatur, ut virtus electtica prodeat in 
Præſulem. Hic derepente commotiones inſolitas 
in digitis ſentit. Actio electricitatis per duo minuta 
prima continuatur. Opinione citius Præſul libere 
alacriterque utramque manum dilatat et contrahit, 
unum ex comitibus manu vehementer apprehendit, 
ſurgit, ambulat, manum manui allidit, ſellam occu- 
pat, pedem unum ſupplodit, et vires ſuas miratur 
neſcius quaſi vigiletne an ſomniet. Abit ex con- 
Clavi, ſine manu adjutrice ſcalam deſcendit, et more 
valentis juvenis in lembum ſe confert, Paulo poſt 
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Piuati matronam ſexagenariam ſimili modo libera- 
vit arthritide, qua ſex menſes vexata fucrat. In magng 
tumore fuerunt digiti continuo trementes, et bra- 
chium unum convulſionibus agitatum eſt. Sed poſt 
duo minuta prima, quam vires electricitatis experta 
erat, tremor digitorum deſiit. Poſtero die tumor 
ita decrevit, ut chirothecas induere, et officio ma- 


nuum fungi potuerit matrona. 


Hzc adeo clara ſunt, ut nullus videatur locus du- 
bitandi de auxilio, quod medicinam ſibi ex electrici- 
tate comparare poſſe cenſeo. Qua in ſententia ani- 
mum meum confirmat ſuffragium, quo judicii ple- 
nus et in re medica verſatiſſimus Morgagni, in 
academia Patavina anatomiz profeſſor, explicatum 
ſibi a Pivati negotium egregie comprobavit, eum- 
que, ſubminiſtratis conſiliis, impenſe cohortatus eſt 
ad rem medicinæ accommodatam generique humano 
fructuoſiſſimam novis ſubinde laboribus perficiendam. 
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XIX. A Letter from Mr. Henry Baker 
F. R. S, to the Preſident, concerning ſeveral 
Medical Experiments of Electricity. 


SIX. 

Read March 13: F "HOUGH perhaps as many curious 
174%; | and well-contrived Experiments 
have been made in England as in all the other 
Parts of Europe, to diſcover the general Laws and 
Properties of Electricity; we have not hitherto at- 
tended to the Effects that may be thereby produced 
in the Bodies of living Animals, any further than 
to 
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to aſſure ourſelves they may be killed thereby; a 
Suppoſition that Diſeafes may be cured by means of 
this Power, having met with ſo little Counrenance 
amongſt us, that very few Trials have been made, 
to aſcertain what, in diſtemper'd Caſes, it can or 
cannot perform. Foreigners, on the contrary, ſeem 
fond of believing, that the ſubtil electric Fluid (be 
it Fire, Ether, or whatever elſe which can per - 
vade all Bodies, and (being accumulated) even kill 
an Animal, in certain Circumſtances, and by cer- 
tain Methods of Application, may, poſſibly, in 
other Circumſtances, and applied in different De- 
grees, and by different Methods, ſo operate on the 
Fluids or Solids, and perhaps on both, that very 
beneficial and ſalutary Effects ® may reſult therefrom. 
With this View the Abbe Nollet made ſeveral 
Experiments on living Birds, Kittens, and human 
Bodies; and if we may give Credit to the Accounts 
thereof communicated to us, he found, in every 
Trial, that Perſpiration was fo conſiderably pro- 
moted thereby, as to cauſe a very ſenſible Difference 
between the Weight of ſuch Animals as had been 
electrified, and others of the fame Kind that were 
treated exactly alike in every reſpect beſides : Whence 
he naturally concludes, that, in Caſcs where it is 
neceſſary to quicken the Circulation of the Fluids, 
and throw off a greater Quantity of the pexſpirable 
Matter, Electricity muſt be greatly uſeful. 
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As is ſuggeſted by Dr. Mortimer in thefe Tranſa#. n. 476, 
I ggeft: 4 1 
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The Philoſophers in Iraty and Germany have ap- 
plied their Induſtry to diſcover by Experiment, how 
far Electricity may, ſimply and in itſelf, be of Ser- 
vice in ſeveral Diſeaſes, and likewiſe how far it may 
conduce towards conveying the more ſubtile and ac- 
tive Effluvia of uſeful Medicines, either into the whole 
Body, or into ſome diſtempered Part. — Mr. Wat ſon 
read, laſt Thurſday, before the Royal Society, an 
Abſtract of the preceding Paper, ſent to Dr. Mort;j- 
mer from Leipſic, by Profeſſor Winckler, of ſeveral 
Experiments to this Purpoſe, made at Venice by M. 
Pivati, and repcated afterwards by himſelf at Leip- 
fic with the ſame Succeſs. He gives Inſtances of 1a- 
turating, by Electrification, with the Efluvia of 
Balſam of Peru, and of Sulphur, ſo as to produce 
very remarkable Effects; and of taking a Fit of the 
Gout away intirely, by conveying into the Part at- 
flicted the ſanative Efluvia of warm and diſcuticnt 
Drugs: 

My ingenious Friend Dr. Joſeph Bruni, one of 
the principal Phyſicians at Turin, and Fellow of 
our Royal Society, has likewiſe ſent to me an Ac- 
count, lately received by him, of Experiments made 
at Rome, and at Bologna; which I now, Sir, lay 
before you, in order to ſhew what Attempts to the 
ſame Purpoſe have been made in different Countries, 
and by different People. — The Doctor informs 
me, that at Turin they have repeated, with great 
Succeſs, the electrical Experiments made in Eng- 
land, whereof I had ſent him printed Accounts; 
that People all over Italy are buſily at Work ma- 
king electrical Experiments; and that, at Bologna, 


the electrical Power has been applied to the Cons 
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of Diſeaſes. He then gives me a Tranſcript of an 
Account ſent him from thence in the French Lan- 
guage, Which, tranſlated, is as follows. 


A Man, who had been for a whole Twelvemonth 
deaf of one Ear, with a continual Noiſe in it like 
the Running of Water, attended with moſt violent 
Pain whenever he lay with that Ear uppermoſt, 
coming to Dr. Yeratz for Advice, the Doctor elec- 
trified him, bringing out Abundance of fiery Sparks 
around the diſtemper'd Ear; which, in about five 
Minutes that the Electrification was continued, be- 
came as red as if a bliſtering Plaiſter had been ap- 
plied to it. But the Redneſs diſappeared in a few 
Minutes after, the Patient paſſed the Night with leſs 
Pain and Noiſe, and was perfectly cured of his Diſ- 
order. . 


A Footman belonging to the ſaid Doctor, being 
taken ſuddenly ill of a violent Pain in the Head, 
which continued many Hours, he was thereupon 
electrified, the Doctor cauſing the Sparks of Fire to 
iſſue from the Temple wherein the Pain was felt. 
The Part. appeared red, the Pain abated; in three 


Hours it was intirely gone, and has never returned 


A Woman that nurſed one of the Doctor's Chil- 
dren, having had a moſt grievous Diſorder in her 
Eyes for ſome. Months, with a continual Running 
of Water froin one of them, and a conſtant Pain 
over the Eye-lid, came to the Doctor for Advice; 
who immediately cleqrificd her, bringing out the 
| fiery 
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fiery Sparks about the Eye and Eye- lid, whereby 
the Eye appeared very much blood ſhot; but that 
went off in 7 or 8 Minutes. The Woman felt leſſ 
Pain the following Night, and opened her Eye in 
the Morning more eaſily, and without being ob- 
liged to wipe it, as ſhe did before: The watry Hu- 
mour and Pain were much diminiſhed; and the 
Doctor hoped, that, by repeating the Operation twice 
more, he ſhould be able to cure her quite. 


Dr. Bruni gives me next his Information from 
Rome; which is, that a Gentleman there cover'd 
the internal Surface of a Cylinder of Glaſs (which 
ſome uſe inſtead of a Globe) with a purgative Me- 
dicine; and that a Man, electrified there with, found 
on the Spot the ſame Effects as if he had ſwallowed 
the Medicine. He then recommends to us in Eng- 
land to try how far the electric Power may be of 
Service in Diſtempers. 


Theſe Caſes, Sir, and particularly the laſt, as it may 
to ſome appear extravagant and whimfical, I ſhould 
have been cautious of bringing before the Royal 
Society, had you not judged it proper they ſhould 
be added to thoſe ſimilar Accounts from other 
Places which were read to us laſt Meeting. I think 
neither myſelf nor Dr. Bruni anſwerable for the 
Truth of theſe Facts, as we relate no more than 
What we have received. In Truth, all the Phæno- 
mena in Electricity are ſo wonderful, that it is ſcarcely 
prudent to deny the Poſſibility of any Accounts 
concerning it, till we have made Experiments care- 
fully ourſelves. We are very ſure it is W 
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render a living Body replete with electrical Efiuvuza, 
or to tranſmit and ſend ſuch Efiuvia through a 
living Body, in a Stream, as long as we think pro- 
per: We are not ſure that it is impoſſible for theſe 
E fluvia to convey with them into that living Body 
the moſt ſubtile and active Efluvia of other Sub- 
ſtances ; and if they can do fo, the Effects ſuggeſted 


are not wholly improbable; for ſeveral Experiments 


have proved, that a very minute Quantity of Me- 
dicine, transfuſed directly into the Blood, and circu- 
lating Fluids, will have the ſame Effect as a large 
Doſe thercof taken into the Stomach. Therefore 
even this laſt Caſe, romantic as it may ſeem, ſhould 
not be abſolutely condemned without a fair Tryal ; 
fince we all, I believe, remember the Time, when 
thoſe Phenomena in Electricity, which are now the 
moſt common and familiar to us, would have been 
thought deſerving as little Credit, as the Caſe under 
Conſideration. may feem to do, had Accounts of 
them been ſentus from Rome, Venice, or Bologna, 
and had wenever cxperienced them ourſelyes. 

Lam proud to ſeize every Occaſion to aſſure you 
with what great Reſpect I am, | 
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Strand, N 28, Tour moſt fe 4it 55 ul and 
1748. 


obedient humble Servant, 


Henry Baker. 
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the Proceef of Fires ; by the Rev. Stephen 
Hales, D. D. & Page 277 


three Years, of the Quantity of the Varia- 
tion of the Magnetic Horizontal Needle 
zo the Weſtward ; by Mr. Geo. Graham, 
F. R. S. at his Houſe in Fleetſtreet, Lon- 
__ P. 279 
m. 4 1 Siem the Right Hon. John 
Earl of Orrery to Martin F Belles Eſquire, 
Pr. R. S. inchſmg an Account of the Cor- 


nel-Caterpill ar, contained in a Letter from 


the Reverend Mr. Philip Skelton to His 
Lordſhip. p. 281 


De Rev. My. Skelton” s Letter 70 0 Earl of 
Orrery. P. 282 


IV. The Extract of a Letter from Dr. James 
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the Progreſs of Fires; by the Rev. Stephen 


Bales... D. & F.R.S. 


Read April 21.” "HE oa. deftrutive Fire i in Cornbill 


1748. bringing to my Mind what 1 
thought a probable Means to check, in ſome. de- 


gree, "the ſpeedy Progreſs of Fires (which, if it could 
be effected, would be of great Importance I made 
the following Experiment, in order to form a more 
certain judgment of the Matter; vis. 

I placed on two Garden- Pots a dry Fir-Board, 
which was half an Inch thick; and nine Inches 
broad; and, cover'd nine Inches Length and Breadth 
of it with an Inch Depth of damp Garden Earth; 
fencing this Earth on each Side with two Courſe 
of Bricks, in order to make a Fire- place to contain 
the Wood Fuel and live Coals; which were fre- 
quently blown with Bellows, in order to keep the 
Fire to à vigorous Heat: This was done for two 
Hours Continuance, before the Fir-Board was burnt 
thro'; when there was only a weak lambent Flame 
at the under Part of the Board; fot it could not 
flame out for want of proper Fuel; becauſe the Sub- 
ſtance of the Board was reduced to a brittle Char- 
coal, by the Heat of the Inch Depth of Earth which 
lay on it, which hinder'd the burning Board from 
flaming, Aud it was obſervable, that the Edges: of 
the Board burnt only with a live Coal fike a Match; 


being hinder'd from flaming, by the Earth which 
lay on the Board. 
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it not hence be reaſonably inferr'd, that, 


when a Houſe is on Fire, it may be a probable 
Means conſiderably to retard- = Progreſs. of the 


May 


Fire, to cover with Earth the Floors of the adjoin- 
ing and more diſtant Henſes, which ſtand" in the 
Courſe of the Progreſs of the Flames: 

The thicker the Earth is laid, ſo muchthe bettet: 
But if Time will not permit to lay it more than an 
Inch thick, then ſuppoling 27 Men to carry each a 

cubic: Foot of Earth, which will be a cubic Yard of 

Earth; then that cubic Yard-of Earth will cover 36 

quare Yards of Flooring; which repeated ſeveral 
times, would ſoon cover all the Floors of a' Houſe, 

And as the Fire probably mounts with great Fierce- 
neſs up the Stair-Caſe, it will be well to lay much 
Earth on the Stairs; which will help'to give ſome 

Check, eſpecially as the Earth on the Floor and 

Stairs may be wetted by the Fire-Engine ; which 

Moiſture will be much the longer retained by 

means of the Earth; whereas Water, hen not 

thus retained, ſoon glides away. | 

And as Fires often catch from Houſe to Houſe at 
theit upper Parts, an upper Floor cover'd with Earth, 
with the Rafters burning on it, will be longer in 
burning to ſuch a degree as to fall on the next 
Floor, ſo, when fallen there, it will alfo be the 
longer in burning, and will flame the leſs, on ac- 
count of the Earth on that next Floor; and, con- 
ſequently, will not be ſo apt to fire the next Houſe, 

as in the common Caſe of Floors without Earth, 


- which muſt needs therefore burn the more fiercely. 


Earth may be had either in . Yards, or Cel- 
lars, or Strects. 


Theſe 


0 
_ Theſe Hints, from one who never ſaw a Houſe 
on fire, will, tis hoped, be farther improved; by 
Ae who have more Experience and Skil in theſe 
airs. 


II. Some Obſervations, . made during ile laſt 
three Years, of the Quantity of the Varia- 
tion of the Magnetic Fra Needle 
to the Neſgward; by Mr. Geo. Graham, 


F. R. S. at his Houfe in Fleetſtroet, Lon- 


don. 


Read pr. 21. TIP 0 
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The Inclination of the dipping Needle has been 
during the ſame time about 73+ Degrees. 
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N. B. As the Variation of the Needle at London 
has not been regularly publiſhed from time to 

time in the Philoſophical Tranſactions: It may 
not be — to take notice here, that accord- 
ing to the beſt Obſervations extant, and which 
were made by Perſons of great Skill and Exatt- 
' attneſs, the Needle at London declined to the 
Eaftward 11* 15“ in the Tear 1580. In 1657 
there was no Variation, the Needle then point- 
ing due North. In 1672 the Variation was ob- 
ſerved by the late Dr. Halley 25 30“ towards 
the Weſt, and in 1692 6 o'. And towards 
the Beginning of the Tear 1723, it was found by 
Mr. Graham, from the Medium of a vaſt Num- 
ber of Obſervations, to be then 14 17' the ſame 
Way. Lo that, during the Courſe of 167 Tears 
elapſed ſince the Tear 1580, to the End of the 
laſt Tear 1747, the magnetic Needle at London 
has moved to the Weſtward, 28 557. See be- 
fore N“. 148, and Ne. 383 of the Philoſophical 
Tranſactions. N 


III. 


— 
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III. Letter from the Right Hon. John 
Ear F Orrery to Martin F Slkes Eſquire, 
Pr. R. S. inclaſing an Account of the Cor- 
nel Catterpill ar, contained in a Letter from 


the Reverend Mr. Philip Skelton to His 
Loedſhip. 


SIX. Os 


Read 'Apiil 11. IHE great Honour which I have 
"INE" receiyed from the Royal Society, 
makes me very ambitious of expreſſing my Senſe of 
it, in ſome manner that may at leaſt be a Mark of 
my Gratitude, however unworthy of their Atten- 
tion. Incloſed in - anotlier Packet I ſend you a 
Letter I have reccived from the Reverend Mr. 
Philip Skelton, who, at my Requeſt, has drawn up 
the Account of a ſort of Caterpillars, that appeared 
very numerous in theſe Parts ſome Years ago. He 
has likewiſe paſted on the firſt Leaf a Piece "of their 
Web x. He is my Neighbour here, and a Gentleman 
of Senſe and Learning. The Letter is fo full and 
explicit, that I need ſay nothing on the Subject: 

Unleſs hereafter you are deſirous to know further 
Particulars; and I hope you are convinced, that I 
ſhall be always ready to obey your Commands. 1 


am, Sir, with ws greateſt Eſteem, and the utmoſt 
Reſpect, 4-0 


ow a” il 6, Dur moſt obliged and 
748. | 
| obedient humble & ervant, 
ORRERY. 
The 


Jo be ſeen in the Muſæum of the Royal $ ociety. 
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The Rev Mr. . Skelton' 5 Leiter, to the Ear 1s 


— 5 March » 29, W 748. 


My LoRp, 


URSUANT to my promiſe, 1 ſend you an ac- 
count of the Cornel - Caterpillar, the web it pro- 
duces, the flie into which it is changed, and a ſmall 
ſample of its work. _ 

In the beginning of May 1737, the warmeſt 
ſeaſon that any body now alive remembers. to have 
felt, the Cornel-trees, of which we have a: good 
number about this place, appeared almoſt cover'd 
with ſmall Caterpillars of the ſize and ſhape in Tas. I. 
Fig. 1. and in general of a duskiſh green, reſem- 
bling in colour the bark of the tree, altho a few, 
conſiderably larger than the reſt, were yellow. Theſe 
worms were employed partly in feeding on the 

leaves of the Cornel, which, was their only Nou- 

riſnment, and partly in crawling (with: a very. ſwift 

motion for a worm) over the bark, of the tree, As 

they crawled, they left each a fine thread, ſcarcely 

viſible to the . 4 eye, ſticking to the bark. Theſe 

threads, being almoſt infinitely multiplied by the in- 

conceivable number of worms employed in the 

, work, formed the web, in which the threads are 

| not interwoven, but cohere by ſome roughneſs or 
glutinous quality. 

By the end of May there was not a leaf to be 
ſcen on any of the Cornels, excepting a few, re- 
ſerved for a very curious pet, which 1 ſhall have 

occaſion 
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occaſion to mention preſently. But the worms, in 


the room of the green cloathing they robbed thoſe 
trees of, gave them one of white, ſo entire, that it 
covered the whole bark, from the ground to the 
points of the flendercſt twigs, ' and of fo pure and 
gloſſy a colour, that the whole tree ſhewed in the 
ſun as if it were caſed in burniſhed ſilver. The web 
was ſo ſtrong, that if one diſcngaged it from the 
tree, near the root, one might have ſtripped it 
-_ oe trunk, the branches, and the twigs, at 
As ſoon as the worms had covered all 

erde trees, they removed from thence, and 
arr all the Afh, Beech, Lime, Crab- trees, and 
even weeds, that rew near them, with the ſame, 
but a thinner, Kind of workmanſhip. 


Perhaps, my Lotd, you will deſire to know how 
they travelled from one tree to another. Many of 
them crawled along the ground, and over every 
thing in the way, ill leaving a thread behind, and 
diſpatching a part of their buſineſs as they went to 
2 more convenient ſurface to finiſh the reſt on. 
But I really imagined ſome of them took an eaſier 
and more ingenious way. I found many of them 
hanging by their own threads from the moſt ex- 
tended branches of the tree. While they were in 
this ſituation, a gentle puff of wind might, by ex- 
citing a pendulous motion, waft them to the next 
tree. This ſeems to be the method, by which 
thoſe very minute ſpiders, whoſe threads are made 
viſible by the moiſture adhering to them in a foggy 
morning, tranſport themſelves from one buſh to 
another, altho deſtitute of wings, ſometimes acrols 
narrow paths, and even rivulets. 


As 


f 234] 
As the worms, neit er while they were working 
it, nor afterwards, made an uſe of the web thus 
left on the bark of the trecs, I take it for granted, 
they wrought for no other purpoſe than to rid 
themſelves of that glutingus maſs, out of which, it 
was ſpun, and which, nature ptoducing it that ſca- 
ſon in greater abundance than was neceſſary for the 
wrapping and ſtowing the worm in its Nympha 
ſtate, prompted the creature to work, off the ,cedun? 
dancy the beſt way it could. The method it made 
uſe of for this purpoſe was yery Wall judged. . 
faſten'd its thread to ſome little eminence on th 

bark; and chuſing, for the greater convenience of 
crawling, that even. ſurface, kept. continually in a 
brisk motion, till the troubleſome ſu; erfſuity of its 
burthen was diſcharged. I can, but gueſs At its rea- 
ſon for removing from its own. native tree, to ſpin 
abroad upon the ' neighbouring, ones. Perhaps it 
found the web too bright for its eyes, or.the threads, 
already layed, might have ſtuck to its feet; for your 
Lordſhip may obſerve that the web is very apt 0 
tick to the fingers, when it is touched, 


About the beginning of June the worms retired 
to reſt. Their manne 


cuting this, was very ingenious and curious. Somc 
of them choſe the under ſides of the branches, juſt 
where they ſpring from the trunk, that, they might 
be the better defended from the water, which in a 
ſhower, flowing down the bark of the tree, is parted 
by the branches, and ſent off on cach ſide. | 

- Here they drew their threads acroſs the angle, 
made by the trunk and branch, and croſſing thoſe 
again with other threads in a great variety of di- 


rections 
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s | , 
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rections, they afterwards formed a firong tegument 
on x outſide. Within this they placed themſelves 
len hways among the threads, and rolling their 
bodies round, fpun themſelves into little hamocks 
of their own web, while in the mean time they 
ſhrunk into half their former length. Thoſe ha- 
niocks, being ſuſpended by the tranſverſe threads, 
did not pres each other in the. leaſt. That they 
might take up rhe tefs room, they lay parallel to 
one another, and in 'the moſt. convenient aye 
imaginable. 

Others, ſtill more ingenious than theſe; faſtened 
their threads to the edges of certain leaves, 
which; no doubt o it, they had ſaved from their 
ſtomachs for this very purpoſe; and with that ſlender 
cordage pulling in the extremities of the leaves, 
drew them into a kind of -purſe, in the inſide of 
which they formed the fame kind of work, and 
laid themſelves up in the fame manner as above. 
By this method they ſaved themſelves a labour, 
which the reſt were at the expence of; for the leaf 
ſerved them very well for an outward defence 
againſt the weather, and a place to fix their tranſ- 
verſe threads to. It is probable they laid themſel ves 
up in great numbers together, not only becauſe 
many were neceſlary to the work of providing a 
common covering, but alſo to keep one another 
warm, While nature was preparing for the great 
change, and alſo to confine ſome ſubtil vapour, iſ- 
ſing from their bodies, which might have been 
condiicive to their reviviſcence, and which had been 
eaſily diſſipated, had they not lain cloſe, and caught 
it from one another. 


P p Between 
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"Between the worm, thus laid up, and the hamock, 
in which it was encloſed, a tough and pliant ſhell, 
of a dark- brown colour, was found. This I take 
to have been formed by the perſpiration, or rather 
by ſome glutinous ſtuff, forced through the pores of 
the inſet, while it was contracting itſelf, which be- 
ing ſtopped by the cloſe texture of the hamock, 
conſolidated, and formed an interior covering for 
this delicate creature. As the worms themſelves 
were of a pretty. dark colour, this ſuperficial tinc- 
ture ſeems to have been in a great meaſure purged 
off into the ſhell. e 5 
For after the worms had continued in this ſtate 
during the whole month of June, whether they 
gnawed their way through the ends of their ſhells 
and hamocks, or that exit was prepared for them 
by ſome corroſive matter ouzing from their mouths, 
I know not, but they came out almoſt all in the 
ſpace of one morning, the moſt beautiful flie or moth 
that my eyes ever beheld. Its ſhape was extremely 
elegant; its head, upper wings, body, legs, and 
antennæ, were of the pureſt white, and glitter d as 
if they were froſted with ſome ſhining kind of ſub- 
ſtance, I rubbed ſome of this off, and upon view- 
ing it thro' an ordinary microſcope, it appeared 
like the points of very minute feathers, or like 
ſmall cones of poliſhed ſilver. The upper wings 
were regularly ſtudded with ſmall, round, black 
ſpots, and extended themſelves from its head ſome- 


what beyond its tail. The under wings, which were 
a little ſhorter, were of a duskiſh colour, and prettily 
fringed at the extremities. 


This 
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This beautiful and ſurpriſing work of nature 
- ſeemed, after its refurreAion, to have no dependence 
on material food. The Cornel had recovered a new 
ſet of leaves by the time the flie appeared ; but it 
never touched them; and thoſe that came out in 
my room, lived as long there, as the reſt which 
enjoyed the open air, and the tree on which they 
vete bred: If they did feed, it muſt have been on 
ſome other adventurer of the air, too minute to be 
viſible to our eyes. Thoſe. that were confined to 
my room, diſcharged a fmall drop of brown liquor, 
in which I ſuppoſe their eggs were contained ; but 
as they were not depoſited in a proper receptacle, 
they did not produce worms the next year. As the 
tree is the peculiar habitation of the worm, and 
ſupplies it with its only food, ſo it is certainly the 
only nurſe of its egg. It is likely the eggs were 
either inſerted into the ſmall crevices of the bark, 
or diſcharged into the little apertures, -where buds 
ate to ſpring the following ſeaſon. In this ſituation, 
they might be moſt conveniently nouriſhed by the 
return of that genial juice, or ſpirit, with which 
the Cornel is naturally fitted to cheriſh and raiſe 
them into life. The flies ſeemed to be of a moſt 
delicate conſtitution in reſpe&t to heat and cold. 
The former they could bear with difficulty ; the 
latter, not at all. Hardly any of them ſurvived the 
firſt of Auguſt. They loved reſt, and did not care to 
flutter much about. While they were yet in their 
Nympha tate, I brought great Lumps of them to 
my room, and thoſe, which happened to be bruiſed 
in pulling them from the trees, produced flies, diſ- 
torted either in the wings or other parts; but this 
Pp 2 Diſtortion 
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Lordſhip a piece of each year's produce. 
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Diſtortion generally wore off, in a little time, and 


the pretty creature recover d its own natural ſym- 


metty of ſhape. 
In the beginning of May 1738, they began to 


work again in prodigious numbers, and having co- 


vered ſome trees, were ſtopped, and moſt of them 
deſtroy d by the foul weather that followed. Their 
web alſo was ſmutted and diſcolour d. I fend your 
The 


whiteſt is that of 1737, the other of 1738. 

In 1739 they appeared in ſmall numbers, and 
much ſhrunk in their Size, and wrought only ſuf- 
ficient covering for themſelves. | 

They appeared again in the Year 1740; ; "has it 
was plain the great froſt had deſtroyed moſt of 
their eggs, and checked the growth of thoſe that 
eſcaped ; for there were very few of them to be ſcen, 
and twelye of them were not lager than one in 
May 1737. 

Every year produces more or less of them, with 
ſome ſmall variation, as to the number and ſize. 

The place where our Cornel:trees.ftand, is ſur- 
3 with ſteep hills, and cloſely ſhelter d with 
a very. thick plantation. This was probably no in- 
conſiderable help to the 8 encreaſe of this 
puny reptile. I yerily believe bath an unuſual 
warmth of air, and a deep ſhade, were equally ne- 
ceſſary to it; for 1 A that thoſe Cornels, 
which ſtood more expoſed to the cool air and the 
ſun, abounded leſs with worms than the reſt.'. 

I have been .{crupulouſly exact, my Lord, in re- 
_ he are eee which 1 did not truſt 
4200 
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a — 4 


my memory, h 


4 Nature, b 
of inſects. enen 48 


q ; 
4 
: . . 
in vegetgtion 
5 Water, nature is, able to produce. vegetables, ſhe al- 
ways obliges them to pay for their elemental nou- 
1 riſhment to certain inſects, animals, or fiſhes, which 
the, billets op them. Theſe again are forced to, re- 
f fund to :qthers, to diet and lodge, each of them, a 
1 ſet of living cxeatures, aſſigned to; them by the uni- 
- verlal ſcheme, of nate, Þ rf rf dh 
8 This traffigue of life, this juſt community in na- 
1 ture, which ſuffers nothing to ſuhſiſt merely for 
- iſſelf, is found: not, only everywhere on the ſace of 
„ the earth, but alſo in all lakes; pools, jrivers, and 
c in the Se en-. By migzgiropes we djifroyer a prodi- 
.gigus variety | of little creatures, all tegdjng either 
> an the floating. vegetables which that element pro- 
ſt duces in a ſtate of, ſtagnation, or gn, one another. 
0 As to the ſea in particular, we know only what 


happens 
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happens about the ſores, where we ſee vegetables 
of various kinds, on which a like variety of inſects 
are bted and nouriſhed. Theſe, together with a pro- 
digious number dt othets, bred in the mud, become 
the prey of the ſmaller kind of fiſhes, and they again 
of the greater. That tlũs ſcheme of nature, in ſup- 
porting life by death, found every-where cle, dives 
into the depths of the ocean, may appear probable 
from the wiſe frugality. of nature, which hath an 
uſeful end in every thing, and beſides rejoices in 
filling the world with life and motion; and alſo 
from the wonderful kinds of fiſhes, which are now- 
and-then waſhed up by violent ſtorms from the deep 
waters, or happen to purſue their prey, from the 
low lands of the occkn, * = AT N at the 
ſhaes:-i: 12 2 
| Franciſcus Redi, in his curious treatiſe concern- 
ing the generation of inſects, hath not only refuted 
the notion of equivocal generation, but alſo hath 
ſhewn us, that each animal and vegetable hath its 
own peculiar inſects to maintain; and Eleazar 
Aubin, in his collection of various caterpillars, and 
the butterflies, into Which -they are transformed, 
hath given us a beautiful demonſtration, from above 
an hundred inſtances, that each ſpecies bath its own 
proper plant, to which it is by nature peculiarly ad- 
apted, and on which only it can feed, or live for 
any conſiderable time. 


1 1 Now the Cornel, my Lord, is the plant, on which 
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alone the worms, we have been f ing of, can be 


propagated and fed. The ſpecific qualities, with 
which the juices of this | tree ate impregnated, fit it 


for 
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for the propagation and ſupport of this its native in- 
ſet. If theſe peculiar and diſtinguiſhing qualities 
reſide, as the chymiſts ſay, in the eſſential oil of the 
plant, it will follow, that this, as well as other in- 
ſeas, ſubſiſting on vegetables, are by ſome means 
or other qualified to extract, in a nicer manner 
than any chymiſt can do, the eſſential oil of their re- 
ſpective plants, nothing elſe therein being of a na- 
ture ſufficiently peculiar either to aſſiſt the propaga - 
tion, or ſupply the nouriſhment, of the inſece. 

As to the difficulty, how this plant came to re- 
ceive the eggs of this flie, it is as great in reſpect 
to the propagation of any other inſc on its peculiar 
plant. The flies of every plant have continual ac- 
ceſs to thofe plants, and no doubt are prompted by 
the ſight, ſmell, or other qualities of their native 
vegetable, which are congenial to them, to propa- 
gate their kind upon them. As this act is probably 
attended with ſome degree of pleaſure, it keeps 
them continually buſy in the work of impregnating 
their proper plant. Hence it comes, that before 
the younger plants are removed to a diſtance from 
thoſe that are more fully grown, they receive ſuf- 
ficient colonies from others, already peopled, which 
they extend again to their ſuccours, the flies each 
year impregnating all the plants within their reach. 
Whether the thing happens in this manner, or that 
the eggs of inſets ſo ſmall are minute enough to 
be carried through the air, and ſo diſperſed every- 
where, it is nevertheleſs a fact, that no vegetable is 
found without its inſets, tho propagated, by the 
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As to the exttaordinary increaſe of this iofett i in 
May 1737, the ſucceſſion of feveh or ti ght mild 
winters, which pteceded that ſeaſon, mi dhe: by pre- 
ſerving their eggs, give occaſion March As they 
are one of the carlicſt® kinds, the e xceſlively witea 
May that year {6 cffeaually hitthed theit eggs, that 
they alt came to- perfection: : Whereas the more Or- 
dinary worms and flies, that make a * at- 
ance, meeting with the. ſharp caſterly winds that 
happened that ſummer to blow during tlie mefitkd 
of Fuly and Auguſt, were ig 4 good meaſute de- 
ſtroyed ; other wife it is poſſible thicy x to an t Have 
had an extraordinary increaſmmmw. 1 5 
However i -6wn; my Lord, this FUN "a hat 5 
objeAons; and doth not ful ly Latigf | 
is ſcarcely a year that is Mir row Lake Hp wh 
one kind of infetts or flies, When nd colourable 
reaſon can be aſſigned fot it from any known tem- 
perament of the year} which might not as well fa- 
vourſa-greit increaſe of any other ſpecies. Inſects, 
as well as fevets, are epidemical, and probably de- 
pend as much 6A à certam occult conftitution of 
the air, water, or earth. Nay, it is an opinion re- 
ceived by. ſome, that all peſtilential diſorders are 
nothing elſe than prodig ious flights' of inviſible flies, 
of which each ſort, abiding as the conſtitution of 
the year affiſts it, takes its tutn to multiply from 
worms proportionably little, Bred in putrid carcaſes, 
eſpecially after great battles, and being raifed from 
thence into the air, are wafted not only from one 
body to another; but Cen to diſtant countries. 
een. and, if I miſtake not, others, have ob- 


ved, that the ſeaſons immediately preceding thoſc 
in 
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in which the plaguc raged, abounded unuſually with 
all ſorts of flies; which ſhews at leaſt, that the con- 
ſtitution of the air doth at thoſe times greatly fa- 
vour the production of ſuch creatures. This con- 
jecture will ſeem the more probable, as the uſual 
preſeryatives againſt infection, namely vinegar, to- 
bacco, rue, wormwood, c. are endued with very 
acrid and pungent particles, with which perhaps they 
ſting and kill the inviſible flies before they can lay 
their eggs, and by theſe means preſerve us from 
contagion. 

Be this however as it will, it is certain there i is 
ſuch a conſtitution as we are here- ſpeaking. of, in 
reſpect both 0 diſtempers and inſects. But whence 
this proceeds, Whether from the ſun alone, or from 
the joint influence of other neighbouring planets, 
or the t:anſudations of mineral vapours, or fermen- 
tations in the ſoil of the earth; and further, whe- 
ther this ſort of climacteric in the ſeaſons be ſta- 
tionary or caſual; I leave better naturaliſts to judge. 

I only, inſiſt, that ſuch a conſtitutional tempera- 
ment there is, which, running thro' all nature, doth 
at certain times give more than ordinary energy to 
the prolific powers of ſuch plants or animals as are 
of nature ſimilar thereunto. 3 

This plainly appears to us in plants of All kinds, 
even excluding the conſideration of warmer or 
colder, of driet or moiſter ſeaſons, which, it is ma- 
nifeſt, have only their ſhare in the caſualties to 
whieh the vegetable world is liable. They frequently 
bear more bloſſoms and fruit in à bad, and leſs in 
a good ſeaſon; and; what puts the matter beyond 
all n that ſeaſon which, is favourable to one 
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kind of vegetable is prejudicial to another ; whereas 
much heat and moiſture together are equally indul- 
gent to all. This, in my opinion, ſhews that each 
plant hath a ſpecific vegetation of its own, as well 
as one common to all, and that the former depends 
upon ſomewhat elſe than mere warmth and moiſt- 
ure. 
The conſtitution therefore of the year diſpoſes 
the vegetative ſpirit, whether reſiding in the ait, the 
earth, the water, or in all, to ſupply ſometimes 
theſe, and ſometimes thoſe vegetables, with a greater 
or leſs proportion of aliment. By theſe means a 
greater quantity of that juice, which diſtinguiſhes 
any one ſpecies of plants from all others, and ena- 
bles it to give life and food to its peculiar inhabit- 
ant, muſt neceſſarily be produced one year, than 
another; and conſequently the eggs, depoſited in 
the cavities, or perhaps in the very perſpiratory 
pores of its bark, muſt be better cheriſhed, and the 
worm more plentifully fed by the leaves, which in 
ſuch a year contain a greater abundance of the ſpe- 
cific juice, and that more perfectly elaborated. 
From hence it may ſeem reaſonable to reſt in 
this conjecture, till ſomewhat more certain is found 
out, that the annual conſtitution being more in- 
dulgent to the vegetation of one plant than of an- 
other, promotes the growth and fertility of this, 
which is of a ſimilar, and checks the increaſe of 
that which is of a diſlimilar nature. The plants, 
thus differently ſupplied, furniſh their reſpective in- 
ſeas accordingly. Hence again it comes -to pals, 
that many ſpecies of inſects, having been injured 
by ſome unknown diſpoſition of the air or 7 
| cem 
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ſeen almoſt extinct in one ſeaſon, and ſwarm out 
again in another, as if there had been a new crea- 
tion of them. One year, the wall-fruits are de- 
youred by carwigsz another, we are peſtet d every - 
where, and even in our cloſeſt chambers, with un- 
viſual multitudes of the common flic. One year 
the waſp predominates; another, the gnat z and 4 
third, the cale-caterpillar. One year, the farmer 
complains of a worm, hardly known to him be- 
fore, that deſtroys his corn; and the gardener does 
the ſame another, in: reſpe& to an inſect that falls 
greedily on his ſeeds, as ſoon as they are committed 
to the ground. The African locuſts come ſome 
years into Hain in ſuch ſwarms, that they cover the 
face of the earth; and when they have devoured the 
whole herbage of the country, retire again to their 
own, and do not viſit ain in the like numbers for 
ſeveral years. Large old orchards are ſome years fud- 
denly ſtripped of all their. bloſſoms and leaves, by a 
prodigious increaſe of the apple-tree-worm; and 
groves of oak have been ſerved in the fame manner 
by the caterpillar peculiar to that tree, This muſt 
needs give a check to the growth of the tree more 
than equivalent to the great increaſe promiſed at 
ſuch a time by the extraordinary redundancy of the 
vegetative ſpirit. _ 

I have now finiſhed what I had to ſay on this 
ſurpriſing ſubject, at which ſome gentlemen ſtupidly 
important, may laugh, as at an affair not worthy of 
{o much notice, and ſo many words; but I am per- 
ſuaded, my Lord Orrery, who regards not things 
by their bulk, but their excellence, will ſee the wiſ- 
dom and power of God as gloriouſly diſplayed in 
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this little inſect, as in the Behemoth, or the Levia- 

than. It is a flight high enough for the faculties of 
man to riſe by contemplation to a competent know- 
lege of the meaneſt work God ever condeſcended to 
form. That which was not beneath the Majeſty of 
God to make, can never ſurely be beneath the dignity 
of a rational creature to contemplate. I am, 


_ MyzLoxp, 
Dur TLordſbip s moſt obliged, and 
mat obedient humble Servant, 


Philip Sk elton. 


IV. The Extract of a Letter from Dr. James 
Mounſey, Phyfician of the Czarina's Army, 


to Henry Baker F. R. S. concerning the 
Everlaſting Fire in Perſia. 


S 1 R, 


Read April 27. S you inform me any thing relating 
"Ow to the Natural Hiſtory of Perſia 
will prove agreeable, I have ſome time ago wrote 
to a couple of Gentlemen, a Phyſician and a Sur- 
geon, both Men of Learning and Veracity, and my 
very intimate Friends, who are now with the Am- 
baſſador from this Court to Perſia, and they, both 
have promiſed to communicate to me whatever 
they ſhall mect with remarkable in that Coon 
an 
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and you may depend on receiving from me all the 
Accounts they ſhall pleaſe to ſend. 3 
In the mean while, as the Natural Hiſtory of 
Perſia is but little known, and the Authors of the 
Univerſal Hiſtory have given no true Account of 
the everlaſting ſacred Fire which the Gauers wor- 
ſhip, I ſhall now ſend you a Deſcription thereof, 
which you may depend upon, as there was a Ruſſian 
Army for ſome Years in the Kingdom of Dageſtan, 
where that Fire is; and I took down what I am 
going to relate from the Mouths and Journals of 
many Officers that were there, and more particu- 
larly from what was communicated to me by Ar- 
chiater Fiſcher, who received an Account thereof 
from Dr. Lerch, Phyſician of that Army. 

This. perpetual Fire riſes out of the Ground in 
the Peninſula of Ab/cheron, about twenty Miles 
from Balu, and 3 Miles from the Caſpian Shore. 
The Ground is very rocky, but has a ſhallow Cover- 
ing of Earth over it. If a little of the Surface be 
ſcraped off, and Fire be applicd to the Hollow, it 
catches immediately, and burns without Intermiſ- 
ſion, and almoſt without Conſumption; nor is ever 
extinguiſhed, unleſs ſome cold Earth be thrown 
over it, by which it is eaſily put out. 

There is a Spot of Ground, about two Englifþ 
Miles large, which has this very wonderful Pro- 
perty ; and here is a Caravanſary, round which are 
many Placcs where the Earth continually burns ; but 
the moſt remarkable is a Hole about 4 Feet dcep, and 
14 Feet in Diameter. In this Caravanſary live 12 
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Indian Prieſts, and other Devotees, who worſhip 
the Fire, which, according to their Traditions, has 
burnt 
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burnt many thouſand Years. It is a very old vaulted 
and in its Walls are a great many Chinks, 
whereto if a Candle be applied, the Fire catches in- 
ſtantancouſly, and runs inftantly wherever the Chinks 
communicate; but it may be eaſily extinguiſhed : 
They have hollow Places in the Houſe fitted to 
heir Pots, which they bait without any other 
uel; and inſtead of Cindies, they ſtick Reeds into 
the Ground ; from: the Tops whereof, upon apply- 
ing Fire thereto, a white Flame immediately comes 
forth, and continues to burn without conſuming the 
Reeds, until they think proper to extinguiſn it, by 
putting little Covers over them for that purpoſe. 

They burn Lime of the Stones dug hercabouts, 
firſt making an Hollow in the Ground, and then 
heaping the Stones on one another. This done, 
on applying Fire to the Hollow, a Flame burſts 
out, and is diſperſed at once with a very great 
Crack through & whole Heap of Stones; and after 
it has continued burning for three Days, the Lime 
is ready: But Stones placed in this Fire for ſetting 
their Pots on never turn to Lime; which cannot 
be made but by heaping them on one another. The 
Earth and Stone are no farther warm than where 
the Fire reaches: And what ſeems very well worth 
Obſervation, this Flame of Fire gives neither Smoke 
nor Smell, however great it be. 

About an Engliſb Mile and half from this Place 
there are Wells of white Naphtha; which is ex- 
ceedingly inflammable; and though the Flame of 
Naptha affords both Smoke and Smell, it is highly 
probable the perpetual Fire I have been deſcribing 
is owing to Naptha, but fo putified, in filtring 

through 
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through the Stone, that it becomes diveſted of all 
ſach Particles as produce. Smoke or Smell. The 
Stone and Earth are grey in Colour, and ſaltiſh to 
the Taſte ; and indeed much Salt is found on this 
Peninſula of Abſcheron. There is alſo a ſalt Lake, 
near the Side of which the white Naptha flows by 
five different Springs. This Naptha is made uſc 
of only in the medicinal Way. It. is yellowiſh from 
the Spring, but when diſtilled reſembles Spitit of 

Wine. They give it internally, for Gonorrhoea's, 

Diſorders of the Breaſt, and for the Stone; and 
they apply it externally in gouty Caſes, Contrac- 

tions of the Sinews, and Cramps. 1 
Black Naptba is produced 8 or 9 Miles from 
the perpetual Fire; it is thick, and being diſtilled 
grows not clear but yellow. About Baku there is 
ſome of it ſo thick, that they employ it for greaſing 
Wheels: But the beſt and greateſt Plenty, is at Ba- 
lachame, where there are above 50 Springs, the 
greateſt whereof produces every Day 500 Batman, 
each Batman containing ten Ra, Pounds, which 
arc ſomewhat leſs than Engliſh Weight. You hear 
it make a conſiderable Noiſe in riſing out of the 
Ground, though the Spring be 20 Fathom deep. 

In Bala they have little or no other Fewel to 
burn beſides Naphta, but it muſt be mixed with 
Earth or Aſhes to make it fit for Uſe. . The Fire it 
makes is only good to boil with; and this Incon- 
veniency attends it, that all their Food fo boiled 
ſmells and taſtes of Naphta. For baking and roaſt- 
ing they make uſe of Abrotanum, Abſynthium, and 
luch-like; but in general Naphta is their Fire. 


You: 


1891 


Lou may depend on the Truth of this Account, 
and 1 hope it will be acceptable; the Hurry I am 
in, being Phyſician to the Army now on its March 
to the AMiſtance of the Allies, and to ſet out from 
this Place To-morrow, with the Commander in 
chief, who has been ſome time here indiſpoſed, 
and under my Care, prevents me from adding any 
more at preſent ; but you ſhall be ſure to hear from 
me, when we arc. adyanced into Germany. In the 
mean while, believe me to be men. 


Dear S; ; r, 
Rigs, Feb. 24. 
1748. 7 our "We" humble Servant, 
An Mounſe 


J 


— 8 — 


2 


V. hs Abftrat of Mr. Wee E R. K. his 
Memoir concerning Caterpillars; drawn up 
in French by Mr. Abraham Trembley, 
F. R. S. here tranſlated into Engliſh. 


Read April 27.” [THE Paper lately communicated. by 
T.. the Prejfident from Monſieur Ban- 
net of Geneva, contains various Experiments he 
has made relating to the Reſpiration of Carcrpil- 
. 
Malpight firſt diſcover'd, that thoſe 18 Openings 
or Orifices, which are placed 9 on each Side of the 
Caterpillar, and which are called by the Name of 
t mata, ſerve to give Reſpiration to this Claſs of 

Animals. | 


Monſieur 
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Monſieur de Reaumur has repeated the Experi- 
ments of Malpigbhi, and made ſeveral new ones up- 
on this Subject. And he has been of Opinion, that 
theſe Apertures ſerved only for the Inſpiration of 
the Air, which the Caterpillar afterwards expired, 
through the whole Supetficies of its Body. What 
he has wrote upon this Subject is in the firſt Tome 
of his Memoirs, at the 131* and the following 
Pages. 

Mr. Bonnet has had Reaſon to think theſe Ca- 
terpillars do both inſpire and expire the Air by their 
Stigmata; and that they did not expire any of it 
through the Pores of their Body. This Paper here 
ſhewn gives an Account of 36 ſeveral Experiments, 
made chiefly with Deſign to diſcover this Fact, 
whether indeed theſe Inſects did both inſpire and 
expire the Air by their dzz2matre, or only inſpire 
it. Theſe Experiments, like Mr. 4e Reaumur, con- 
ſiſt moſtly in the plunging of Caterpillars either 
into Water, or ſome other Liquor; ſome alſo they 
daubed or anointed over with fat and greaſy Sub- 
ſtances, ſome quite over, and others only in ſome 
Places. 

Mr. Bonnet is inclined to think, that the ſmall 
Bubbles of Air obſerved all over their Bodies, when 


they are immerged in Water, do not come from 


the Air included within them, and which they ex- 
pired by the Pores; but that they are formed by the 
Air only lodged near the Surface of the Skin of 
the Caterpillar, as it is about the Superficies of all 
other Bodies: He has endeavoured to contrive it ſo, 
as that no Air might remain thus ſticking to the 
Skin of thoſe Inſects upon which be has made 
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theſe Experiments. And for this Purpoſe, before 
he plunged them in the Water, he firſt waſhed 
them all over with a Hair-Pencil or Bruſn; and 
theſe being afterwards immerged in the Water, but 
very few „ Bubbles of Air have been diſcovered on 
the "Outſide of their Bodies; and fewer as it appeared 
than Mr. Je Reaumur had found upon thoſe, upon 
which he made his Experiments; neither was this 
laſt of Opinion that all thoſe Bubbles which he 
took notice of were formed 'by the Air rufhing out 
through the Pores, but that ſome of them were 
alſo formed by the Air ſticking about the exterior 
Part of the Skin. 

When a Caterpillar is plunged in Water, one 
Bubble of Air is almoſt conſtantly obſerved upon 
each of the Stigmata. Mr. de Reaumur concluded, 
that the Air was not expired by theſe Stigmata, be- 
cauſe he could never obſerve that any Bubbles of 
Air were ever driven out of theſe $7;gmata, as one 
would think there muſt have been, 5 the Air was 
really expired by theſe Apertures. Mr. Bonnet, on 
the contrary, has ſeen ſome Bubbles ot Air come 
out from theſe Stigmata, and that has contributed 
to make him rather think that the Air inſpired was 
alſo iſcharged at theſe ſame Orifices. But as theſe 
Experiments are not deciſive, he is unwilling abſo- 
lutely to determine, but propoſes the making more 
new Experiments. 

A Caterpillar can remain ſeveral Hours under 
Water without periſhing ; it only falls into a State 
of Numbneſs ; but if again taken out of the Water, 
it is not long before it again ſhews Signs of Life, 
and recovers. Mr. Bonnet has ſought by ſome 

| Experiments, 
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Experiments, to know, if ſome only of theſe 18 
Stigmata of a Caterpillar might not be ſufficient 
for the Purpoſes of Reſpiration: He has plunged 
ſome of them only partially in Water, ſometimes 
by the Tail, and others by the Head foremoſt ; but 
always ſo that either 2 or more S$7jzmata might be 
out of the Water; and in theſe Caſes the Cater- 
pillar has not fallen into the torpid State above- 
mentioned, as it conſtantly did when intirely im- 
merſed. He has lifted out of the Water ſome of 
the Stigmata of Caterpillars that had been quite im- 
merſed, and that were ſo become torpid and mo- 
tionleſs; and theſe have alſo ſoon after ſhewn Signs 
of Life and Motion. One of the Caterpillars, upon 
which Mr. Bonnet made Experiments, lived 8 Days, 
ſuſpended in the Water, and only expoſing to the 
Air its poſterior Stigmata; that is to fay, that only 
the 2 laſt Sr;gmara were out of the Water. 

He during this time carefully obſerved his Ca- 
terpillar; and he remarked, from time to time, 
when the Inſect moved. itſelf, that little Streams of 
Bubbles came out of the anterior Sigma on the left 
Side. It appeared to him, by this and ſome other 
Experiments, that amongſt all the 18 Ftigmata, 
the two anterior and the two poſterior ones are 
of a greater Uſe for the Reſpiration of the Ca- 
terpillars than any of the others. He alſo found, 
that, upon the choaking up theſe Stigmata with 
Butter, the Animal ſeemed to fuffer much more 
ſenſibly, than when he ſo choaked up all the inter- 
mediate ones. | | 

All theſe Experiments of Mr. Bonnet, and which 
are very particularly detailed in his Paper, were made 
Rr 2 with 
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with great Attention, Patience, and Sagacity. And 
it is to be wiſhed that he may continue thus dili- 
gently to apply himſelf to the Study of Natural 


Hiſtory. 


VI. Divers Means for preſerving from Cor- 
ruption dead Birds, intended to be ſent to 


remote Countries, ſo that they may arrive 
there in a good Condition. Some of the ſame 


Means may be employed for preſerving 
Quadrupeds, Reptiles, 2 and Inſects, 


by M. de Reaumur, F. R. S. and Men, 
Royal. Acad. Sc. Paris. tranſlated from the 
F Nach by Phil. Hen. Zollman, Ei; F. R. S. 


Read from March 10. ERSONS who have at Heart 
„ IE * P the Progrefs of Natural Hiſtor 
1748. | Y. 
and intend to facilitate the 
Study of it, muſt needs be deſirous to ſee the Col- 
lections of divers Sorts of Productions, which form 
the Objects of it, multiplied and enlarged, and there- 
fore will be diſpoſed to contribute towards it with 
all their Ability. Thoſe Collections preſent toge- 
ther in one Place more different Sorts of Bodies of 
the Mineral, Vegetable, and Animal Kingdoms, 
there to be at Leiſure compared and examined one 
againſt the other, than one could hope to find ſuc- 
ceſlively in the longeſt and moſt laborious Voyages 
and Travels. In order to render thoſe Collections 
as 


* 
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as complete as poſſible, there ſhould be in all the 
Countries of the World Men zealous for their Im- 
provement, who ſhould take Pleaſure in tranſmit- 
ting the particular Productions of thoſe Parts which 
they inhabit, to ſuch Repoſitories as they know to 
be already conſiderable, and intended to be ren- 
dered uſeful to the Public. 

That Part of Natural Hiſtory which can offer to 
us the largeſt Series of agreeable Objects, and actu- 
ally offers a vaſt Number which are not ſought 
after merely for the Pleaſure of looking upon them ; 
Viz, that Part which treats of Birds, has remained 
as yet very imperfect, nor has it yet made them 
ſufficiently known to us, becauſe no conſiderable 
Collections have hitherto been made of them; and 
thoſe who had begun to make any ſoon became 
weary of going on, having had the Mortification 
to ſee them every Day deſtroyed by ravenous In- 
ſects, in ſpite of all the Cate that had been taken 
to preſerve them againſt their Teeth. M. Reaumur 
having found eaſy Methods of preparing Birds 
which are intended for thoſe Collections, ſo as to 
put them out of Danger o. being ſpoiled, and to 
make them look as if alive, has thus found what 
was ftill moſt deſired, vig. the means of putting 
them out of Harm's Way from greedy Inſects. He 
intends ſoon to inform the Public how to render 
with Succeſs this fort of Collections durable. He 
has had the Luck to make one, which is already 
very numerous, and has Room to hope that it will 
be ſtill larger. The Birds, for which he is obliged 
to ſeveral learned Men, Lovers of Natural Hiſtory, 
are an Earneſt to him that he ſhall owe Thanks to 


them 


Cn 
them for more, according as they ſhall find Oppor- 
tunities to procure them for him : Beſides he is ſen- 
ſible how much he may depend on their good Dif 
poſition to inſtruct him, for which he is very thank- 
ful. 

However deſirous one may be of ſending Birds 
of the Country where one lives, to another, where 
the like are not to be ſeen, one may be at a Loſs 
how to ſend them on a long Journey without their 
being disfigured or falling to Pieces by Corruption 
on the Way. I am going to explain here the dif- 
ferent Means one may have recourſe to, for keep- 
ing them from Corruption, and to make them ar- 
rive in a good Condition. 


The firſt Way. 


The Method hitherto practiſed to acquaint Natu- 
ral Philoſophers of very remote Countries with 
Birds of another Country, is to ſend them ſtuffed, 
that is to ſay, to take off their Skin with all the 
Feathers upon it, from the Body and the Thighs, 
leaving the Legs, the Wings, and for the better 
Conveniency the whole Neck with the Bill ſticking 
to it. Filling afterwards the Skin thus taken off with 
fome ſoft Stuff, either Straw, Hay, Wool, or Flax, 
Sc. or even ſtretching it over a ſolid Mould of 
the Shape of the Bird, you give to this Skin, as 
near as poſſible, the Form of the Body of the Bird, 
which it had when it covered its Fleſh and Bones; 
in which one ſometimes ſucceeds tolerably well, by 
Attention, and fome ſmall Proceſſes, the Particulars 
of which are not intendcd here to be entered * | 

The 
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The ſecond Way. 


The foregoing Way of preſerving the Shape of 
Birds requires a Hand uſed to it, and even Falls 
ſhort of ſufficiently imitating Nature, unleſs with 
Care and Time. So it is certainly moſt convenient 
only to ſend the Bird as it has been reccived. There 
is no great Skill required for — one or ſeveral 
into a Veſſel full of Spirit of Wine, or very ſtrong 
Brandy. It has been uſual for a long time to make 
uſe of thoſe Liquors with Succeſs for preſerving the 
Fleſh of dead Animals ; and wheretore has this Me- 
thod ſo ſeldom been uſcd hitherto to prevent whole: 
Birds from Corruption? Perhaps it is becauſe their 
Feathers do not ſhew thoſe various and bright Co- 
tours, which are natural to them, whilſt they are 
immerſed in ſome Liquor, and which appear no 
longer on the Bird's Feathers when taken out of it.. 
Beſides, the Vanes of the Feathers are then diſor- 
dered, and glewed too much together. Upon theſe 
firſt Appearances, it was judged too baſtily, that 
tpirituous Liquors changed the Colours of the Fea- 
thers, and hinder'd the reducing of them to the Or- 
der and Piiableneſs they had upon the Animal, 
when dry and living. However repeated Experi- 
ments have made M. Reaumur ſenſible, that the 
Colour of the Feathers is Proof againſt the ſtrongeſt 
Brandy, and even Spirit of Wine, and that after 
having dried the Bird that had been ſoaked, one 
may caſily put its Feathers into their natural Order. 
and make it appear as it was when alive: 


8 
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1. To preſerve Birds which are to be ſent far off, 
you are only to keep them in Brandy ; the ſtronger 
it is the better it will be for producing the intended 
Effect: Spirit of Wine is even preferable. As for 
the reſt, it is indifferent whether the Brandy be 
diſtilled from Wine, Corn, or Sugar. 

2. Though the Birds may be put into the Liquor 
ſo as one reccives tkem, yet ſome ſmall Attention 
is to be had, and ſome Precautions to be uſed, be- 
fore they are dipped in, which contribute towards 
preſcrving them in a more perfect State, If any of 
the Bird's Feathers are bloody, you muſt waſh them 
from time to time with a wet Linnen, till they do 
not any longer leave a Mark upon that Linen, or 
in the Water in which they are Faked. Above all 
it is of Conſequence to hinder the Feathers from 
taking a wrong Bent, or rumpling. It is eaſy to put 
them into the Shape they are to be, by ſmoothing 
them with a Finger from the Head towards the Tail 
in ſqueezing them together. This helps the Fea- 
thers to take the Poſition which is moſt natural to 
them, and in this Poſition they are kept by wrap- 
ping the Bird up in a Rag, tying about the Neck 
and the Body ſeveral times a ſtrong Packthread : 
The Feathers on the Neck are chiefly thoſe which 
muſt be kept from turning aſide or backwards. 

3. The Precaution of taking out of the Body the 
Inteſtines and other Parts it contains, is not abſo- 
lutely neceſſary; it is better however to do it: If 
afterwards one ſupplies their Place, by filling the 
Cavity of the Belly with all the Quantity it can 
contain of Wool, Hemp, Cotton, or other ſoft 


Matter; if you fill the Neck, though without dit- 
tending 
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tending it, with the ſame ſoft Matter, you will 
more ſurely preſerve the Shape and Dimenſions of 
the Bird. It becomes leſs big in the ſpitituous Li- 
quor; not juſt becauſe rhe Fleſh ſhrinks or dries up, 
but becauſe the Parts which form the Cavitics en- 
deavour to contract them, and in effect will do ſo, 
if the Cavities do not contain a Matter which 
reſiſts. 

4. After theſe plain and eaſy Preparations, you 
are only to put the Birds into the Veſſel containing 
the Liquor which is to preſerve them. This Veſ- 
ſe] may be a Jar of Glaſs, if it 1s only intended for 
recciving ſmall Birds; one may contain a great 
Number of them, which you may put in at differ- 
ent Times, accordingly as you get them, till it is 
quite full. Wooden Barrels however are preferable 
to Jars, as they are not liable to break in long 
Journeys; there are to be had very ſmall ones for 
ſmaller Birds, and ſome large enough for others 
of the talleſt Size. The Barrel is to have a Hole 
large enough for paſſing the Birds through: This 
Hole can be no other than the Bung widened, it 
will eyen be better placed in one of the Heads. 
It is unneceſſary to advertiſe that it ought to be 
kept ſhut up with a Stopple of a proportionable 
Diameter, except during the ſhort Time when it is 
opened for putting the Bird in. 

5. The Birds may be ſent in the very Jars or 
Barrels where you have put them: But if they are 
to be on the Road for ſeveral Months, or for Years, 
you will renew the Liquor before you fend them: 
That which has been poured on at firſt, may have 


S's been 


En 
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been weakened by Evaporation, and by the aqueous 
Juices extracted from the Fleſh. 

6. If thoſe Birds arc not to arrive by Sea to their 
| ore s End, if they are to be cartied by Land for 
art of their Way, one muſt contrive it ſo, that they 
may not be liable to be toſſed by much Jumbling; 
and they will be leſs ſo, if the Veſſel is fo much 
fuller of them ; they will cloſe the more together, 
In caſe they ſhould float too much in the Liquor, 
you need not ſcruple to preſs them with Hay or 

ſome other Stuff, which you thruſt into the Veſlel. 
It is till more caſy to hinder the Birds from 

being toſſed, and they will even be the better pre 
ſerved, if. before you ſend. them you take them® 
out of the Liquor, in which they have lain a ſufy, 
ficient Time; it has made them fit to dry withoue 
any Danger of Corruption. Small Birds, ſuch as 
of the Bigneſs of Sparrows, and even of Black- birds, 
after having been cover'd 8 or 10 Days with ſtrong 
Brandy, may be taken out without any Fear of their 
being corrupted. Large Birds, and eſpecially ſuch 
as are very fleſhy, arc to be kept longer in the Li- 
quor; bur there are none or few, for which it may 
not be enough to have lain in it a Month or five 
to ſix Weeks. According as you take them out, 
you muſt range them one next to the other, and 
upon one another in a Box, filling up the Inter- 
vals with a Matter eaſieſt ro be had, as Chaff of 
Oats or Barley; that is to ſay, thoſe ſmall Shells 
in which the Grain was wrapped up whi.ſt it ſtuck 
to the Ear. This Chaft 1s the beſt Stuff for this 
Uſe : You may alſo uſe ſmall Hay, Moſs, Hemp, 
Cotton, &c. Far from its being neceſſary to leave 
the * 
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the Birds to dry before - ranging them in the Box, 
the beſt is to put them in quite dripping with the Li- 
quor. Having filled the Box well, there remains 
only to ſhut it up. 

8. Any Box, of what Form ſoever, may be' fit 
for Birds which are to be on the Journey only for 
ſome Weeks or a few Months: Such as are to tra- 
vel Years, require more Precaution ; though they 
are not ſubje& to Corruption, yet they may be 
torn to Pieces before their Arrival, if Inſects gteedy 
of them can come at them, and multiply in their 
new Habitation. One may by Care ſo well cloſe 
up thoſe Boxes, as to render it impoſlible for thofe 
dreadful Inſects to get to the Inſide; Paper glued 
over all the Joints will prevent it. But Barrels arc 
preferable to Boxes, for ſuch Birds as are to remain 
ſhut up for a Year or longer; the ſmalleſt Inſects 
will not find a Paſſage for creeping into a Barrel, 
which will not permit the ſmalleſt 'Drop of Liquor 
to get out. Birds being put wet into the Barrel, 
keep from drying up too much, and keep one an- 
other the cloſer. As good Luck will have it, carni- 
vorous Inſects are none of thoſe that will pierce 
Wood. So by uſing Spirit of Wine or ſtrong 
Brandy, as we juſt now ſaid, one will ſucceed in 
having thoſe Birds arrive in a good Condition at 
the remoteſt Places. There is ſtill another Way 


for it, which may appear more convenient, eſpe- 
Clally for Birds of a large Size. 


The third Way 
Is to preſerve Birds by a fort of Embalming, 
and even by actual Embalming, in Countries 
34-9 where 
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where the Spices are cheap. Firſt, you begin 
with emptying the Body of the Bird, and then 
fill it with thoſe Powders I am going to ſpecify 
to you; you alſo fill its Neck with the fame 
Powder, thruſting it in through the Bill. If the 
Bird is extremely fleſhy, you may make an Inciſion 
in the Fleſh of the thick Part of each Leg, and one 
in the Fleſh of each Wing; that is to ſay, two on 
the Breaſt, and one nearer the firſt and large Bone 
of each Wing, into which you put the Powder; 
having afterwards brought the Fleſh together again, 
and put the Feathers in Order, thoſe Inciſions will 
be hid ſo as not at all to disfigure the Bird. But 
there are very few on which it was neceſſary to 
make ſuch Inciſions; one may make ſome even in- 
wardly, which will ſerve as well; having thruft 
your Fingers into the Belly, you may tear the Inte- 
guments over-againſt the thick Part of the Leg, and 
in other Places, and make Cavities to be afterwards 
filled up with the Powder. 

2. There are many Powders proper to produce 
the principal Effect intended here, which is to pro- 
mote the Bird's drying before it be ſo far corrupted 
as to occaſion the falling off of the Feathers. All 
ſorts of Spices may be uſed for it with Succeſs ; if 
there are any in the Country which are very cheap, 
you may uſe them. You may even make uſe of a Pow- 
der compoſed of as many Sorts of Spices as you will, 
the Reſult of which will be ar leaſt, that the Bird, 
after being dried, will ſmell the ſweeter, and be- 
come as it were a Piece of Perfume. But inſtead of 
uſing reſinous Gums, as Aloe, Myrrh, Frankincenſe, 
and other Productions of Plants, as Cinnamon, 
Cloves, Pepper, Ginger, &c. which are dear Ma- 
terials, 
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tcrials, you may content yourſelf with a Salt which 
is cheap in moſt Countries; it is ſufficient to fill the 
Cavity of the Body and of the Neck with Alum 
reduced to Powder. A Material till eaſier to be 
had in all Places, and very cheap, and which works 
with great Effect, is Lime. If it can be had quite 
unſlack'd, you will take it preferably; however, 
without ſcrupling to take ſuch as is old, and which 
has been ſomewhat ſlackened by the Humidity of 
the Air. 
After the Body and the Neck of the Bird have 
been filled up, either with pulverized Lime, Alum, 
or any other Powder, you put it into the Box or 
the Barrel, in which it is to be tranſported. You 
will take care, in placing it, to give a natural Po- 
ſition to the Neck, ncither to give to the Legs any 
other Inflexion than they had when the Bird ſtood 
upon them alive. At the Bottom of the Box or 
the Barrel there is to be a Layer of the Thickneſs of 
an Inch, or thereabouts (if there be more there will 
be no Harm) of the ſame Powder with which the 
Cavity of the Body is filled, or of any of thoſe 
which are proper for it. You bury the Bird in this 
Powder, and put enough of it about it and upon 
it, ſo as to cover it with a Layer of the Thickneſs 
of an Inch or more. The outward Powder will 
make it dry the ſooner, and keep off voracious In- 
ſets, which will not care to attempt to pierce 
through it in order to come to the Fleſh they are 
fond of. During the firſt Days, and even during 
the firſt Weeks, the Birds may caſt a bad Smell, 
which you need not be unealy at, for it will leſſen 
in proportion to the Bird's drying; and it will dry 

O 
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ſo that none of the Feathers will come off; and 
when it is once dried, they flick faſt to it for ever, 
This Way of preſerving Birds, which is very ſimple, 
has procured to M. Reaumur ſome from very re- 
mote Countries, which arrived as wiſhed for. 


The fourth Way. 


This is one, by which Birds are more ſpcedily 
dried, than by that which is explained before ; it is 
to dry them by the Heat of an Oven. You make 
uſe of that Heat which remains in it after the Bread is 
taken out of it; ſometimes it is then too great, but 
there is a plain Way to be ſure that the Degree of 
Heat is not too great, which is, to put Feathers into 
the Oven, and to take them out 5 or 6 Minutes 
aftcr ; if you find that they are not ſinged, nor turned 
red, you ought not to be under any Apprehenſion 
for the Feathers of the Bird, which is to be put 
into the Oven. Small ones need remain in it only 
one or two Hours to be ſufficiently dried ; thoſe of 
a middling Size require a longer Time; and thoſe 
which arc big, and very fleſhy, ought to be put in 
at leveral times. When they are grown cold, you 
may know whether they are dried enough, by preſſ- 
ing with the Finger the Flcſh of the Legs and of 
the Breaſt; if it does not yield, or yields but littie 
under the Finger, the Bird does not any more 
want to be put into the Oven. The Inconveniency 
attending its being kept there longer than is neceſ- 
fary, is, that ſome Parts of it, as for inſtance, the 
Neck and the Rump, are thereby render'd too brit- 
tle, You will prevent the Bird's Bulk ſenſibly di- 

miniſhing 
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miniſhing in the Oven, if, before you put it in, you 
fill the Cavicies of its Body and the Neck with 
ſome ſoft Stuff, like any of thoſe which we men- 
tion'd to be us d for falling the Cavities of ſuch Birds 
as are intended to be preſerved by the means of Spirit 
of Wine, viz. Hemp, Flax, Cotton, &c. What is 
the moſt difficult in the Way of drying Birds in the 
Oven, is not hitting the proper Degree of Heat, 
and to know the Time how long they are to be 
kept in it: Here will be the Difficulty, how, as this 
Way of drying requires the Bird may be kept in a 
natural Attitude, before it is put into the Oven: If 
dricd, it will be fixed for ever in that which it once 
received. There are ſeveral Ways, plain in them- 
ſelves, for putting and keeping the Bird in its natu- 
ral Attitude, which however would be too long to 
be explain'd as to the Particulars ; the little we ſhall 
ſay of them, will be ſufficient to induſtrious Per- 
ſons for their Uſe. The Bird may be kept in Or- 
der by the means of a Frame, made like a Farricr's 
Traviſe ; it is compoſed of a ſmall Board, which 
forms the Baſis of it, the Length of which need not 

be greater than that of the Bird: On each Side of 
this Board riſes an upright Poſt of Wood; theſe 

four Poſts are ſecured by Traverſes fixed to them 

by ſmall Nails: The Uſe of thoſe Poſts and Tra- 

verſes is to keep fixed the ſmall Ribbons and Threads, 


which keep the Body, the Wings, and the Neck 
of the Bird in the Poſition it has been brought to. 


A Thread run through the Head of the Bird, with 
the Help of a Needle, enables you to place it as 


high or low as you pleaſe. There are various Ways 
of fixing the Fect on the Board, with the Claws 


extended; 
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extended; it may be done with ſmall Points of 
Nails. With a Wire only, and a ſmall Board, all 
may be done as well as with a Frame: This Wire 
is run through all the Length of the Body and of 
the Neck of the Bird, by inſinuating it through the 
Anus ; but before doing ſo, you make a ſort of a 
ſtrong Knot to it, by wilting it; this Knot is to 
touch the Anus; it afterwards hinders the Bird 
from ſliding: Cloſe by the Knot you bend down 
- perpendicularly that Part of the Wire which is with- 
out the Body, and which is to be at leaſt of a Length 
equal to the Height which the Legs are to have; 
you make afterwards its End pointed by filing, if 
you have not already done it, and you run it into 
the Board. That Part of the Wire which then is 
out of the Body, ſerves for a Supporter, which 
keeps the Bird raiſed, becauſe it is continued to the 
reſt of the Wire which runs through the Body and 
the Neck: The Wire which runs through the lat- 
ter keeps it in its bending Way, and the Direction 
that has becn given to it. 

Dried Birds ought to be ſent in Boxes or Barrels 
ſufficiently cloſed up, that Inſects may not flip in 
during the Journey; and you will take care to fill 
up all the empty Spaces left in the Barrel with ſome 
of thoſe ſoft Stuffs, which we have already pointed 
out for ſuch Uſes. Many Wecks, nay even Months, 
may paſs between the Time, when you have dried 
the firſt Birds you intend to make a Collection of 
for a Journey, and that Time when they are to ict 
out : This Interyal is dangerous. There are certain 
Worms, and certain Beetles, which are more grecdy 
after thoſe dried in the Oven, taan after thoſe dricd 
any 
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any other Way; if they meet with free Acceſs, they 
ſometimes ſeize the firſt Moments to ſettle under 
the Feathers, or in the Bodies, where they multi- 
ly. 
F "You will. put your Birds out of the Reach of the 
formidable Tecth of thoſe InfeRs, if after they have 
been taken out of the Oven, you bury them in 
Sand contained in a large Box or a Barrel. You 
muſt take care in covering them' with Sand, that 
they may not contract bad Attitudes, and that their 
Feathers be not ruffled, Slack'd Lime reduced to 
Powder, Chalk, and all carthy Powders, fine and 
dried, may be ſucceſsfully employ d for the ſame 
Uſe. You will preſs with your Hand the Surface 
of the Powder, to render the uppermoſt Lay com- 
pat, which is very neceſlary. - Laſtly, if from the 
falling of the Feathers it appears that the Inſects 
have defeated the Precautions taken againſt them, 
there is ſtill a Remedy left; you may ſtop the Pro- 
greſs of the Evil by putting the Bird again into the 
Oven, not hot enough to ſinge the Feathers, but 
hot enough to kill the Inſects in leſs than half an 
Hour. 


Remarks that are common to the four Ways of pre- 
paring Birds. © 


t. It will not be amiſs to ſend two or three Birds 
of cach ſort; and, as near as you can, let there be 
one Male and one Female. : 

2. One cannot help being curious to know the Name 
Which each Bird bears in the Country where it was 
taken: You Write it with common Ink upon a Slip of 

Tt Parchment, 
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Parchment, which you tie with a Thread tb one of 
its Feet; the Writing will be F even when 


the Bird is in Brandy. 
3. If you know of a Bird any thing beſides I 


Name, you may mike a: ſmall Note, ſhe wing 
what Places it lives 3 what t feeds. upon; whether 
or no it ſtays all the Year: in the ſame Country; 
how and' koh it makes its Neſt; how many Eggs 
it lays; the Wiles and Cunnings particular to it; 
whether it is good to cat; in e whatever Is 
known of its Hiſtory, © .'- 1 90 


4. A Collection of Neſts i is a rage) Repiolenty 
to be joined to that of Birds; it ſhews ſuch Works 


as hardly could be imitated by Men, admirable for 

their Form, their Workmanſhip, and the Materials 

employed in them: M. Reauniur has already made 

ſuch a Repoſitory. - If one can have. Nefts not too 

bulky for caſy Tranſportation, you may be ſure to 

fee them with Pleaſure joined to the Birds that have 
built them. 

5. The Colours and Figures of the Eges make 
alſo Patt of the Hiſtory' of Birds; Collections made 
of them will give Satisfaction to curious Minds: 
Thoſe which are to be ſent would be in Danger of 
being broken on. the Way, by the very Subftance 
they contain, if it comes to ferment. Before you 
ſend them therefore, you muſt empty them : To this 

end you make a ſmall Hole on each End, and ſhake 
them and if this Shaking will not be enough, 
you blow into one of the Holes to force out 
through the other what * Matter remains in 


the Egg. 


State 
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e Ruadeupeds. 

Quadrupeds that 2 not 27 large a Size, and 
particular to certain Countries, may be put into a 
State fit to be ſent to the moſt remote Parts, by 
one of the four Ways uſed to preſerve Birds: You 
may make durable Collections of them like thoſe of 
the latter. M. Reaumur has begun one, which 
makes Perſons who ſec it wiſh that there might 
be more complete ones of the ſame kind. 


Fiſhes and Reptiles. 5 


Fiſhes and Reptites, which, as well as Quadrupeds, 
S Objects for Naturaliſts, are eaſier ta be 
ufficient to put them into Barrels full 


are engagin 
ſent; it is 
of ſtrong Brandy. They may alſo be dried, either 
by Materials. with Which yon may fill the Cavities 
of their Bodies, or by a gentle and well manag d 


Heat. 
Inſefs. 


” " 


Inſects, which offer to us ſo many admirable Va- 


5 4 


rieties, deſerve . the Care: of gathering them into, 


Collections, which cannot but be precious to thoſe 
who have made thoſe little Animals their Study. 
All thoſe which are ſoft, as for inſtance Worms 
and Caterpillars, may be preſerved in Brandy. Their 
tender Colours will run leſs Hazard of being alter d, 
if you put into the Brandy ſuch a Quantity of Sugar 
2s it is able to diſſolve. Beetles may alſo be put into 
the ſame Liquor; but Butterflies and Flies would be 
ſpoiled in it: After having killed them, you muſt 
range them in Lays in Boxes, and ſeparate thoſe 
Lays with Beds of Cotton. Though one ought to 
collect in each Country, preferably, thoſe which ſtrike 
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moſt, either by the Variety and Luſtre of their ſine 
Colours, or by their Size, or by their ſingular and 
odd Form, or by the Uſe one knows to make of 
of them; yet you ought not to neglect to collect 
and ſend ſuch as do not offer ſo remarkable Singu- 
larities, ſuch as even are moſt common. There are 
among the latter ſome, which have where withal to 
ſatisfy an Obſerver, who looks upon them with 
other Eyes than thofe wherewith they had been rc- 
garded before, and with other Views. 


— 8 — — 


L — 
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VII. A beautiful Nautilites, ſhewn to the 
Royal Society hy the Rev. Charles Lyttle- 
ton LL. D. F. R. S. and Archdeacon of 


Exeter. 


 Shewn May 5. HIS curious Foſſil ſeems to be com- 
yu poſed of a ſtony Matter like Mar- 
ble, which has penetrated the Cells of the Nauti- 
lus while in its natural State. The Diaphragms or 
Partitions remain tilt diſtin and viſtble. The dif- 
ferent Colour of the ſtony Matter in ſome Cells of 
a dark-brown or Hair-Colour, in others of a light- 
brown or Aſh-Colour, with the natural Poliſh of 
the Outſide, gives it a beautiful Appearance; as it 
is repreſented in the annexed Print (See TAB. Fig. 
2.) where it is drawn of its natural Size in three 
different Views. 

A ſhews the Side View of it. 

B the fore Part. 

C the back Part. . C. M. 


It 
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It was found in Pools Hole in Derbyſbire. Its 
Sutures or Diaphragms reſemble thoſe of ſome of 
the larger Cornua Ammonis; but its Shape beſpeaks. 
it to be a Species of Nautilus; and it is thought to 


be a Non-deſcript, both in its natural and foſſil 
State. 


— ——— 


VIII. The Subſtance of a Letter from Mr. 


William Arderon F. R. 5. t Mr. Henry 
Baker F. R. &. 


Read May 12. 
1748. 


F all the ſeveral Kinds of Fiſh 
which for ſome Years paſt I have 
been keeping in glaſs Jars (in hopes of becoming 
acquainted with the Nature and Properties of theſe 
Animals, by having them daily under my Inſpection) 
none ſeems more impatient of Imprifonmenr, if I 
may ſo call it, than the Roach; nor, if they are 
well look'd after, and ſupplied often enough with 
freſh Water, have I obſerved any, except the Roach, 
to become diſtempered. But moſt commonly, after 
this Fiſh has been a little while confined, the finny 
Part of its Tail begins to drop off Piece by Piece; 
and when the finny Part is all gone, a fort of Mortifi- 
cation ſeizes upon the Tail itfelf, and gradually creeps 
along until it reaches the Inteſtines, at which time 
the Fiſh immediately dies. 

The laſt Roach I had under this Diſorder was 
about the Beginning of January; when in the 
Space of a Month, it had loſt the greateſt Part of the 
Fin, which induced me to clip off the reſt, hoping 


thereby 
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thereby to ſtop the Progreſs of the Mortification. 
But this was of no manner of Service that I could 
perceive: The Diſtemper till gained Ground; and 
as it increaſed, a fine fibrillous Subſtance grew out 
from it, and appeared like what the Picture ſhews at 
Fig. 3. in Tas. 

Theſe Fibrils, when examined by the Microſcope, 
ſhew themſelves to be a Number of minute Tubes, 
filled with a browniſh Liquor; and this Liquor, u 
on preſling them, becomes immediately diſcharged. 

A ſmall Piece of this Fiſh, with the Fibrils grow- 
ing out of it, as ſcen by the fourth Magnifier of 
Mr. Cuf's double Microſcope, is ſhewn at Fig. 4. 
When firſt I perceived this fibrons Subſtance in- 
veloping the Fiſh's Tail, I ſuppoſed it to be nothing 
but a Mouldineſs, of that kind which frequently is 
ſeen upon decayed Fleſh and Fiſh ; but, upon Trial, 
I found it to be of a much ſtronger Texture and 
Conſiſtence than ſuch Mouldineſs is ever known to 
have; for, notwithſtanding I have ſeveral times let 
a full Stream of Water run upon it from a Cock, [ 
could never waſh it off. 

This Fiſh lived with me till the latter End of 
March, and then died ; having for many Days be- 
fore its Death lain at the Bottom of the Jar, with- 
out being able to rilc. 

As the Mortification advanced, and came nearer 
to its Inteſtines, the Quickneſs of its taking Water 
in at the Mouth increaſed, till at laſt it took it in 
three times faſter than a lively ſtrong Fiſh did. 

On my cutting off Part of the Filh's Tail, 
hopes of ſtopping the Mortification, the Equilibrium 
of the Body was ſo far loſt, that it hung in the 


Water moſt commonly with the Head downwards 
4 an 
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and could never afterwards continue in any other 
Poſture, without great Strugglings, or ſinking down 
to the Bottom of the Veſſel. Which may ſerve to 
ſhew how nicely and wonderfully the Bodics of 
Fiſhes are balanced, for the keeping them in an ho- 
rizontal Poſition.; ſince in this Caſe the loſing a 
few Grains of the Tail could fo ſenſibly deſtroy he 
Equilibrium, as to render the reſt of its Fins almoſt 
uſeleſs. 

I dare not however aſſert it will happen thus to 
all ſorts of Fiſh on cutting off the Tail; nor does it 
to the Roach immediately: For as it is a Poſture 
very unnatural and: troubleſome to Fiſhes, they exert 
all their Strength to prevent their Heads from ſink- 
ing downwards; until, being wearied out, they at 
laſt are forced to ſubmit. I remain, 


Dear Sir, 


Norwich, April 14. 
18 748. Tour moſt obedieni Servant, 


W. deres. 


ix 4 3 e Mee. Robert Roche 70 4 
Preſident, of a Fuſtian rock being ſet on 
Fire by Electricity. | 


| Honoured Sir, London, My 17, 1749: 
. May 19. IF your Goodneſs will excuſe the Li- 
747. berty a Stranger has taken in giving 


you this Trouble, hoping the following Account 
will 
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will atone for his Boldneſs, I ſhall think myſelf 
greatly favoured. 

I have a Son about 16 Years old, that has been 
for 6 or 7 Years paſt troubled with ſudden Fits that 
intirely take away his Senſes. I got him all the 
Helps I could, but to no purpoſe; at laſt I ſent him 
to St. Bartholomew's Hoſpital, as an Out-Patient ; 
and there he was turn'd out as incurable. So find- 
ing his Caſe deſperate, I conſidered the Power of 
Electricity, and made a large Machine for EleQrifying; 
and afterwards ſhocking him commonly twice a Day, 
he has received ſome Benefit: And laſt Sunday, being 
May 15, he being on the Pedeſtal, and very high elec- 
trified, and having on a coarſe Fuſtian working Frock, 
the condenſing Phial being on the Conductor, and 
I, touching him to procure Snaps as uſual, touched 
his right Shoulder Blade; and, to my great Surprize, 
the furzy Flax of the Frock caught Fire, with a great 
Blaze, and burnt the whole Breadth and Length of 
the Shoulder, the Flame riſing 6 Inches above the 
Collar, and I believe would have ſct the Frock on 
Fire, had I not put it out with my Hands. There 
was no Fire in the Room that Day: This was 
about Noon ; neither was there any thing that could 
Have any inflammable Vapour there. 

My Surprize was the greater, becauſe all I read 
on that Subject ſays nothing will burn but what 
ſends forth ſuch Vapours. 

At 9 the ſame Evening I made him put on the 
ſame Frock, and touch'd the left Arm, where the 
Flax had not been burnt before; and it had the ſame 


Effect as above. 
Sir, 


* 
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Sir, if any further Account of the above will be 
acceptable to you, or the Royal Society, if you 
pleaſe to command I will wait on you. There are 
Alterations in my Machine I think for the better; 
and ſome new Experiments too long to write, fear- 
ing it would be too troubleſome ; from 


Tour humble and obedient Servant, © 
R. Roche. 


— — — — 


X. A Letter from John Huxham M. D. 
F. R. S. to C. Mortimer Secr. R. S. con- 
cerning a Child born with an extraordinary 
Tumour near the Anus, containing ſome 


Rudiments of an Embryo in it. 


Dear Fir, 


Read May 19. HE following Caſe was lately com- 
eo” municated to me by Mr. Alexan- 
der Wills, an experienced and ingenious Surgeon 
and Man-Midwife, of Knzsbridge. It ſeems to 
have ſomething particular and remarkable, If you 


think ſo (on Peruſal) you may be ſo good as to lay 
it before the Royal Society. I am, 


v1. 
Plimouth, Dec. 12. 
1746. Tour much obliged, and 
moſt obedient humble Servant, 
J. Huxham. 


Uu % John 
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e John Perrine's Wife, of Charleton Pariſh, in 
this County, a brisk active young Woman (he 
« very infirm and conſumptive) was deliwer'd of a 
« Daughter at full Time, July 11, 1746. The 
« Child was perfect, as to all its Limbs, Head, 
« Body, &c. but from the Region over the Os 
« ſacrum, Glutæi Muſcles, and between the Thighs, 
« quite home to the Pudendum, was growing a 
« yery large Subſtance, which the Midwife and 
« Others call'd a Wen, in Shape very like the Ven- 
ec tricle of a Sheep, and ſeem'd, as to its Colour 
« and outward Appearance, a Continuation of the 
« ſame Skin with the reſt of the Body, but very 
& full of Blood-veflels. It hung down behind be- 
low the Heels, and was bigger than the whole 
« Body of the Child itſelf. It felt very ſoft, and 
« ſecem'd to have Matter fluctuate in it; but in the 
4 middle of the Whole was evidently felt a hard 
« Subſtance. 

« The Pudendum as well as Anus were in all re- 
« ſpects natural, and both Urine and Stool were re- 
« oularly diſcharg'd ; bur the Anus was placed much 
more forward, and immediately under the Pu: 
dendum ; ſo that the Fæces were diſcharged in 
the ſame Direction with that of the Urine. 
« I made a Puncture in the depending Part of 
« the Tumour, and drew off near two Quarts of a 
paliſh red Water, without any Smell. The Ori- 
fice being left open, there was a continual Iſſue 
of the ſame kind of Water for ſeyeral Days ; but 
by degrees it became more and more glutinous, 
and at length whitiſh like Pas, and very fetid. As 


ce the 


A 
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© the Diſcharge was greag, the Child grew weaker 
« and weaker, and at thè End of 15 Days died. 
The next Day 1 open'd the Tumour, and found, 
near the Os Coccygis, an Abſceſs within a Cyſtis, 
in which were four Ounces at leaſt of white 
Pus prodigiouſly ſtinking ; and, on further Exa- 
mination, found ſeveral cartilaginous Joints, as it 
were, ſomewhat reſembling the Tail of a Sheep, 
continued from the Point of the Os Coccygis. 
Theſe were about two Inches long, and invelop'd 
with a kind of fleſhy Subſtance cover'd with a 
ſort of Fat: Theſe, when cut thro', appear d ex- 
actly like the inner Part of Lamb-Stones. From 
*« thoſe depended a Subſtance like the Head and Neck 
« of an Embryo, as big as a large Egg, which, on 
opening, contained ſomewhat reſembling Brain, 
** and a] kind of a Cerebellum in the back Part: 
© It had a Mouth and Tongue on one Side of the 
« Face (if it might be ſo call'd) but no Appear- 
c ance of Eyes or Noſe; however there was an 
Ear pretty evident. 

c In the large Tumour there hung a kind of 


looſe Membrane, which perhaps might be Part 
« of a Secundthe. 
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XI. Of the Fluents of Multinomials, and Series 
affected by radical Signs, which do not begin 


zo converge till after the ſecond Term; 
in a Letter from T. Simpſon F. R. S. 10 
W. Jones E/q; V. P. R. &. 


Preſented May 26. LTH O' the Application of infi- 
TT nite Series, and the Quadrature 
of the conic Sections, to the inverſe Method of 
Fluxions has exerciſed the Pens of the moſt able 
Mathematicians, and produced many curious and 
uſeful Diſcoveries, yet nothing has been hitherto 
given, that I know of, whereby the Fluents of ra- 
dical Multinomials and Series, which do not begin 
to converge till after the ſecond Term, can be de- 
termined, ſo as to be of Uſe in the Solution of 
Problems: The common Method, by expanding the 
given Expreſſion, being, you know, altogether im- 
practicable in this Cale. 

The Conſideration of which induced me to draw 
up the following Paper ; which I humbly beg Leave 
to lay before you, who are ſo good a Judge of the 
various Improvements which this Subje& has from 
time to time received. 

What moſt encourages me to hope this little Eſſay 
will meet with your Approbation, is, that it is not 
merely an abſtracted uſclets Speculation, but may 
be apply'd to good purpoſe in many difficult and 
important Enquirics into Nature; whereof I have 
put down one or two Inſtances, and ſhall further 
take the Liberty to obſerve here, that moſt of the 

| lunar 
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lunar Equations, given by Sir 1/aac Newton, are 
only ſuch Approximations as may be exhibited by 


the "Gr Term of a Series derived by the Method 
here delivered. 


— 


Propoſition. 


The Fluent of a+ c2" & being given (either 


in algebraic Terms, or from the Quadrature of 

the Conic Sections, &c.) it is propoſed, by 

means thereof, to approximate the Fluent of 
a+eoxn+dxn CN fern Sc. *; ſup- 


poſing the Series not to con verge 2 after the 
ſecond Term. 


Make cz cdu. br. and let @ be the 
given Fluent of 4 + can x39 S, anſwering to any 
propoſed Value of x: Moreover let y='/x*", or r 


Ss, and let this Value of n be ſubſtituted in the 


firſt Equation, and it will become cd cy Ag 
eV; c. whereof the Root 7 being extracted, we 


ſhall (by making R = — = 3 2 Pe, 


c 
== 2 I * - 242 + X — de — Cc.) have 


1 RY Rz m4" | Ser Fg whence we 
alſo obtain «-- * = 1 5+ = X Ræ pu ＋n-1 


404 A pu-Can- ” Oc. 


Let this Value, with that of ox” T di" exv | 
&c. (above given) be now ſubſtituted in the pro- 


poſed 
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poſed Fluxion, and ir will become a Tei 
; 77; no+o=1 . 2 0..Þn-Þ20=1 » 
xs" ER * 6 


Moreover, let v denote the Place, or Diſtance, 
of any Term, of this Expreſſion, from the firſt (ex- 
cluſive) then the Term itſelf (drawn into the com- 
mon Multiplicator) will be denoted by 2 N | 
wet? Ab E-; and the Fluent thereof will 


ya 


pu- f 22 | = E PE- 
s — rf r TTF 
— c. continued to as many Terms as there 


c* 

are Units in v. Wherein let v be expounded 
by 1, 2, 3 &c. ſucceflively, and R, &, T, &c. by 
A reſpectively: By which means the Fluent of the 
whole Expreſſion will be obtained, 


Corol. 1. 

Becauſe the Fluent of the general Term, when 
the Multiplicator acer becomes So, is barely 
— F-1... 2_ "pq. ---: pv alv 
Ira Not pms x 2 4 
the Fluent of the whole Expreſſion will, therefore, 
in this Caſe be truly defined, by) x 


S::- ; — 


. 
... 
QXI —pÞm+1.C * PAT e +n+2.0 
"= I. 2. Sf  " X a | 
TE 5 Where & denotes 


pn-1 


the Fluent of Tc X E, when 2? 


— 


Corol. 2. . 


But, if 14 1 and p be, each of them, the Half 
of an odd affirmative Number, and P be taken to 
denote the Periphery of a Circle whoſe Diameter is 
Unity, and —c be put , then the Valne of Q 


o the Fluent of a—bzAn * b, when 2=D 
pm 
1 8 
will bee —— X 
1. 3.5.7 Cc. (to f-1 Factors) X 1. 3.5. 7 Cc. to (m4 Factors) 
2 4. 6. F 10. 12 Cc. (to pm Factors) 


Therefore the HWYhole, required, Fluent, of 
a=bi" dx" ec. wx & is, in this Caſe, 
equal to the Product of that Expre ſſion into the fol- 


a 5 PI. Ra -I. pz. S322 
lowing Series, 1e Fs Fm +1. p+m+2.6* 


| : 4 8 
Cc. Wherein R is to be taken * „S = E x 


2 
2 e. ee de pf 
N TT. T R „e Fo Cc. 


according to what is above ſpecified. 


The Uſe of what has been deliver'd above will, 
in ſome meaſure, appear from the Solution of the 


ds 
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two following Problems, which I ſhall ſubjoin as 
Examples thereof. The firſt is; | 


To find the Time of Oſcillation in the Arch of a 
2 in 4 Medium reſiſting according to the 
uplicate Ratio of the Velocity. 


Let A denote the whole Arch of the Semi- 
Cycloid, or the Length of the Pendulum, à the 
the Arch deſcribed in the whole Deſcent, and x 
any variable Part thereof deſcribed from the Begin- 
ning of the Deſcent ; and let the Denſity of the 
Medium be, every-where, as +: Then the Fluxion 


of the Time will be found — 


: which being compared with 


re © xxl (vide C orol. 2.) 
we ſhall, in this Caſe, have #=1, mn 
| . e - * f 2 


— | — 
— 2 7 nas 1 7 


a P 1.3.5.7 (p4) & 1. 3-5-7 (wr)... 
— X "Wop 6. 10. (PF) 67 a 
Tn EE . 2. Saf > £9. = 1 c 


L 75 = 1127 


Pull. 6 -I. -E. 2. 6 


Fa 
126235 


—— ik — 


)— — 


The Inveſtigation of this, and the Fluxion in the following Exam- 
ple, are both given in my Eſſays. | 
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743 


54 8 
nn | Cc. Whence We have D * 


4 


F* I += — = 7 Sc. for the Time of 


one Vibration of the Pendulum „ Which by 
{ſubſtituting I ah. = -X _ | Hamas Equal-6, pl. be. 


comes * I x 4 2 FTE . From which 


it appears, that the Effect of -A Reſiſtance on the 
Time of Vibration, in ſmall Arches, is acarly in 
the duplicate Ratio of thoſe Arches. 

Sir I/aac Newton (from whom it is impoſlible 
to diſagree without being under ſome Apprehen- 
ſions of a Miſtake) has, indeed, given a very dif- 
ferent Solution to this Problem (in Princip. Prop. 
27. B. 2.). But as the Concluſion here -brought out 
exactly agrees with what I have elſewhere given, by 
A different Method, I have great Reaſon to believe 
I have no- where fallen into an Error. 

The ſecond Example I ſhall give as an Waſtes 
tion of the foregoing Method is, 


To n the Apſede Angle (or the ** 77 the 
tuo Apſes at the Center) in an Orbit deſcribed 
by means of 4 centripetal Force, which varies 
according to any Per f the Diſtance. : 


In order to which, let thie- Velocity of the Body 
at the higher Ap Apſe be to that whereby it might 
deſcribe a Circle at the ſame Diſtance from the 
Center, in the given Ratio of P to Unity; alſo let 

XX that 
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that Diſtance be denoted by Unity ; and, ſuppoſing 
Z to denote any other Diſtance, let the centripetal 
Force be e exprefled by . Then the 
Fluxion of the Angle at the Center will be expreſſed A 


ly = 

a out # + x* e. 
Now: ro find the Fluent of the firſt Term 
hereof (drawn into the general 5 or 


4 „ we have (as 


before) y=1, = - 25 p=2 i= >=, 


2 


e U. 


BD 3 wn 2. 4-7 
7 1 „Cc. Alſo R= = F= 72 : 


and conſequently the Fluent itſelf bude the Body 


Pp 
atrives at the lower Apſe) "= = x 


VL 


| . Vw}, | = vb 22 
+ CEE =O 4 — = 2 


6. 489? 
c. 


After the ſame manner the Fluent of the 
- ſecond 
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1 
the ſecond Term will come out = 7 Fo „ 
— + x = r- r 4 Cc. that of the 


thied——= = S * Ge. Sc. Cc. 
Whence, by 2 un ſeveral Fluents to- 


_ . V=24 23 


gether, we have J- Ar 3 


1 20v*=qpbs 12-53. 8 5 
14444 2 . = ws xa? St. 
for the Fluent of the whole Expreſſion : And this, 


drawn into Ex- —— Ge. (=p) will be 


the true Meaſure of the Angle * 


X x 2 XIII. 
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XII. 4 Letter from Dr. John Lining 70 
C. Mortimer M. D. Sec. R. S. concerning the 
Feather in South-Carolina; with Ab- 
- Brafts of the Tables of his Meteorological 
Obſervations in Charles-Town. 


SIX, 


H O' I have not ** Pleaſure of a 
perſonal Acquaintance with you, 
yet; as you ate one of the Sectetaries to the Royal 
Society, I take the Liberty to ſend you ſome Tables 
and Obſervations deduced from a Diary of the Wea- 
ther, which T have kept for ſome Years paſt in this 
Town, Which you may communicate to the Royal 
Society, if you think they will be acceptable. As 
an Account of the Tnftruments which I have uſed, 
and their Situation, is already publiſhed in the Philo- 
| ſophical Tranſa&tions*, I ſhall not trouble you with 

a Repetition of thoſe Affairs. 

The Viciſſitudes of the Weather, with reſpe&t to 
Heat and Cold; are perhaps nowhere greater than 
in Carolina; and our Summer's Heat is probably 
not inferior to that under moſt Places of the Equa- 
tor; nor is our Winter's Cold much leſs at ſome 
times than that in Britain. 

From near eight Years Obſervation, the greateſt 
Increaſe of the Heat of the Air, which I have diſ- 
coverd in 24 or 30 Hours, in Spring, Summer, 
Autumn, and Winter, was 19, 24, 13, and 16 
Degrecs 


Nea May a 
1748. 


. 


— 


Ne. 470, p. 497-8 
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Degrees of Fabrenbeit 8 Thermometer; and the 
greateſt Decreaſes of Heat, in the ſame Spaces of 
Time, in thoſe Seaſons, were 35, 32, 27 and 27 
Degrees reſpectively. It frequently happens, that 
one Day is ten or more Degrees warmer than the 
preceding Day; but the Decreaſes of Heat are al- 
ways greater and more ſudden than its Increaſes. 
On the 1oth of January 1745. at- 2 p. m. the Mer- 
cury in the Thermometer was at 70; next Morn- 
ing it had ſunk to the 26tb Degree; and on the 1 2th 
Day in the Morning it was at 15, which was the 
greateſt and moſt ſudden Change I have ſeen. 

In Summer, the Heat of the ſhaded Air, about 2 
or 3 in the Afternoon, is frequently between go and 
95 Degrees; and on the 14", 15th, and 1 6th of 
June 1738, at 3 p. in. it Was 98; 4 Heat equal to 
the greateſt Heat of the human Body in Health. In 
Winter I never but once ſaw the Thermometer ſo 
low as 15: Therefore the Difference between the 
moſt intenſe Heat and Cold of the ſhaded Air, in 
this Province, is 83 Degrees; which is a much 
greater Range than could well have been exp ated 
in this Latitude; and taking the Mean between Fock 
Extremes, 56 ſhould be the temperate Degree of 
Heat in this Province: But the Sum of the thermo- 
metrical Altitudes, divided by the Number of Ob- 
ſervations which 1 made. for ſome Years together, 
gives 66, which may therefore more Juſtly be rec- 
koned the temperate Heat in Carolina, which ex- 
cceds 48, the temperate Heat in England, more than 
that exceeds the freezing Point. 


The 


Cn _ 

The mean Heat of the ſhaded Air, in Spring, 
Summer, Autumn, and Winter, taken from the 
mean nocturnal Heat, and from the mean Heat at 
2 or 3 P. n. is 61, 78, 71, and 52 Degrees. 
The mean Heat of the ſhaded Air at 3 or 3 p. n. 
in Spring, Summer, Autumn, and Winter, is 65, 
82, 75, 55 Degrees; and the mean nocturnal Heat 
in theſe Seaſons is 57, 74, 68, and 49 Degrees. 
Therefore our Winter's nocturnal Heat, at a Me- 
dium, coincides nearly with the temperate Heat in 
England. YO PS 
he Thermometer, when ſuſpended five Feet 
from the Ground, and expoſed to the direct Rays 
of the Sun, and to thoſe reflected from our fandy 
Streets, has frequently roſe in a few Minutes, from 
15 to 26 Degrees, above what was at that time the 
Heat of the ſhaded Air (but IT have never yet made 
that Experiment when the Heat of the ſhaded Air 
was above 88): When we are therefore expoſed in 
the Streets to the Sun in Summer, we inſpire Air 
from 4 to 28 Degrees warmer than the Heat of the 
human Bode. 
The Thermometer, when buried in the Sands of 
the Streets, when the Heat of the ſhaded Air was 
$8, roſe in 5 Minutes to 108, tho' there was at the 
ſame time a moderate Wind. 

In June 1738, when the Heat of the ſhaded Air 
was 98, the Thermometer ſunk one Degree in my 
Arm-pits; but continued at 98 in my Hand and 
Mouth: From which we ſee what little Concern 
the Air has in cooling the Blood in the Lungs. 
Two Men who were then in the Streets (when T 
+ ? cat 


[aw] 
Heat was probably 124 or 12 6 Degrees, as the Thaded 


Air's Heat was then 98) dropp'd fuddenly dead; and 
ſeveral Slaves in the Country, at Work in the Rice- 


Fields, ſhared. the ſame Fate. I ſaw one of the 
Men immediately after he cd; his Face, Neck, 
Breaſt, and Hands, were livid. 

From the barometrical Table it appear, that the 
Barometer's mean Altitude, taken from its greateſt 
and leaſt Height, is 30. 09 Inches; and that its Range 
is only 1. 22 Inch. Wherefore our Atmoſphere va- 
ties only 3 Patt in its Weight. In the warm 
Months, De Wien Station, taken from 
its greateſt and leaſt Altitudes in theſe Months, is 
30. og Inches; and I have never yet ſeen its Range 
in theſe Months exceed Parts of an Inch: There- 


100 


fore the Changes of our Atmoſphere's Weight, in 
the warm Months, will have but little Effect upon 
human Conſtitutions, as the Difference between its 
greateſt and leaſt Preſſure is but J Part of that in 

cold Climates, where the Range of the Barometer 
is three Inches. May not the great Height of the 
Barometer in the warm Months in this Climate, 
proceed from the vaſt Quantity of Water, which is 


at that time ſupported in our Atmoſphere, as wa 
Exhalation is then very great; or may it not 


ceed from the Rarefaction of the Mercury? For 
Weight of the mercurial Column, at equal Alti- 
tudes, will be different under different Degrees of 
Heat; and the Mercury may therefore be ſupported 


at equal Heights by Columns of Air of unequal 
Weigh ts. 


It 
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It appears, from the barometrical Table, that our 
Eaſterly or [northerly Winds elevate the Mercury, 
and that our Southerly or Weſterly Winds de. 
pteſs it; and I have as yet never obſeryed the con- 
trary. I beg you will be good enough to excuſe 


this long Epiſtle, and believe that it comes from 
one who has a ſincere Regard to the Improvement 
of Natural Knowledge, and one who is, 


wi. 4 148 4 Ie 
13 © 2 , | 11114 . 2 | ? ' * wy : 
| © Tour moſt humble Servant, 
— | { 6:-#D . — 8 x 
| : - 1351 F Ft- 1 | ) 44 
* - 
John Lining, 
* 
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4 Tanz of the higheſt and loweſt Stations of 
Fahrenhcit's Mercurial Thermometer in the ſhaded 
Air, with the mean meridian and noffurnal Heat, 
talen after Dr. Jurin's Method. 
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\# Tan of the highe . an 2 Bajomutrical 
Stations; with t reiTions — * Ws ng 
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A Tams of the Depth of Rain, in Inches and 
| millefemal Parts, which fell in Charlestown. 
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XIV. The 1 Elements of 6: Gree Hand, » 
Samuel Jeake E;. 1 By 1 


Peg May a6. Succeſſion of new „bert Büch ab- 

1 05 liſhed. without the Reaſon of, heir. 
Conſtrufion, —— ut me on forming a Method 
founded on Nature, t 1 — Guide to Perfection, 
J ſettled an — in . 1 | 


Hains 


= 


L ES2 60] 


Having taken in a Book that lay by me a Para- 
Ah 33 cſear b Uheprivgipak L Of the Bd 85 
uc dan g er danger. 
ters, HKengumeräated the — 4 — of each of them, 

d\wtore them town ;4and thereby made the fol- 
lowing Table of the Nattabet of: Timo tach Petter 
was repeated in 1000. *Tis true, it cannot be ſaid 
the Repetitions will be exactly the ſame-in eyety 
thouſand Letters that may be taken cither in the 
ſame Book or another; but whoever will cnume- 


Tate them wilt not fitif Difference enough to be of 


Conſequence. da de ca fer 
E 381 Od I + 10 S n 
222 er: Tie TAn ZE erf 


142 IL Se Ch 12 O4 
abe doe fig hb 4: k I:m n 9 -þ 
r 20 23 45 99 187438 54 78 3 365315 66 83:12 


= 
* 


qi $ DD . £) SIE: 
© 30 61 95:50 25 +0 23 . v8 ++" 


2 After having made this Table, I compder'd with 
myſelf, that there were in Nature no more than 
eight ſimple Characters; Tour wheteor are rigHt, an 
the other four are crocked Lines. 1 47 
The — right Nu are firſt WI. and ar 
Line l, and ſecondly the Line of Level. 4; - which 
make the two Sides of a Square. Secondly the ob- 


6 * 


ligue/Line / aſcending from the left $6 right, and 
the oblique Line & Yefeending from Aft to right, 
making the two Sides of the Rhomb; which is the 
Figure of the Diamonds on the Cards-- - a 
The four crooked Eines ate öfly the Semicircle 
when the Diameter is either above or below it, or 
on the right or left Hand of it as, w C). 1 


4 
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All Character whatever früff be friade up b 
aud from eheir , "which intrc 
biguity of , ariſes'the Difficulty of read 
ing a-Short Hand, which uſes the ſimple” haraQcss 
for ſome Letters, and und Character For lier 
Lene f or, which is 2. be d, for ** 2 

This! Difficulty,” being unaboidable in 4 Suott 
Hand of more than eight b Letters, making it app 45 
that 8 was the Number of- Leticrs 4 Rant if 
ought not to exceed; 1 confideted tin. the fo ow: 
ng Lien. oni £1 pear 1851 97; 


;. 17 6 5 bp! ind he Aﬀpitate 3. 8 bub prctks, 
there will be 19 Letters only remaining to be 
repreſented by 8 Marks. 
1. Ificfx 5," which have a Sound mmelr alike, be 
replefented by Mor Character, there will remiairi 


15 Letters to be 5 een by the other 2 
Main nent 


3. If gg. Which wen Sound not very different, 
be repreſented by orte Character, there will res 
main 12 Letters to be repreſented by 6 Marks. 

4. If bp 7 be repreſented by one Mark, there wilt 

remain ꝙ Letters to be repteſerneet by 5 Marks. 

5. If at be reprefented by one Mark, only * Let- 
ters remain to be repreſented by 4 Marks. , 

6. It Ir be reprefented by one Mark; only 5 Let: 
ters remain to be ears by by 3 Marks. 
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> is en ade repreeared by one Mar: dh 3 
Letters remain to be repreſented by 2 Marks. | 
8. If u, , are repreſented by one Mark, there wilt 
remain one Mark to repreſent y the only Letter 


+ hitherto unmentioned. 
Writing 


y into ſhort Hands of all ſorts, 
becauſe the Conſonants are look d upon as radical 
| one. which indeed they ought to be. ſhall 
ppreſs B, as being not radical. . 

2 ſhort Hands are ſubject to Ambignity.; for 
N. being but 8 Marks to repreſent 24 Leners; 
and thoſe 8 8 being uſed for 8 of them in the Short 
. Cu Alphabets, 8 Letters muſt be 9 
| a ms com unded of theſe 8, 874 

The ranging of the Letters into Claſſes, 28 is 


done here, will hardly introduce a greater Ambi- 
guity 


than all ſhort Hands are ſubject to. So that 
this Mcthod cannot be reckoned more puzzling to 
aReader than any of the reſt. - 
1. The Repetitions of d being 45, and of? 95. 
amount to 140, for the Repetition of this Claſs. 
2. The Repetitions of , being 36, and r 50, 
amount to 86, for the Repetition of this Claſs. 


The Repetitions of m, being 15, and u 66, 


Z+ 
amount to 86, for the Repetition of the third Claſs. 


4. The Repetitions of u, being 50, and of w 


25, give 75, for the Repetition of the fourth Claſs. 
The Repetitions of c, when of the Nature of 
7 kilns about half its Number in the Table, may 
be reckoned 10, thoſe of s 61, thoſe of x o, and 
— * of 2 1, give 75 for the re of the 
fift 


6. The 2 


75 
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7. The Repetitions of c before 4, o, u, being 


about 13, of g 18, of & 3, and of qo, give 34, for 
the Repetition of the 7th Claſs. 


8. The Repetition of y, being 23, gives 23 for 
the Repetition of the 8th Claſs. 


By a little Reflection it will appear, that the 
Marks applicable to theſe Claſſes are in ſome mea- 
ſure determin d. For a right Line taking up leſs 
Time than a crooked Line in its Deſcription, it is 
plain the four firſt Claſſes muſt be referred to the 
four right Lines; and the four circular Parts to 
the remaining four laſt Claſſes. 

But the right Lines are indifferent to all the firſt 
four Claſſes, and the circular Parts to the four laſt 
Claſſes, for the Reaſon juſt mentioned. So that fo 
much as relates to the fixing 'the particular right 
Line to repreſent the particular Claſs, is at the Li- 
berty of the Inventor of a Short-Hand,' to adjuſt 
agreeable to his own Fancy: And the ſame is true 
of the circular Parts. Thus any one may per- 
ceive how far the Fancy of a Short Hand Maker is 
properly bounded or at Liberty. 
I ſhall take notice of one ſhortening Rule; which 
is that of increaſing the Dimenſions of a Line, when 
the Letter muſt be repeated ſucceſſively ; as in Man, 
rare, and the like Caſes. This is a good Rule of 
Mr. Weſton. | 
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ſonants, not taking up above half the Time of 


ceſſary for writing this. 
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WW Prottife nnn 


| 3 ( LC eee N 


J CCL MeL Cf _ F 
| L226 /V UL) 1 mol} L*\ 


Which being expreſſed in-Letters of the common 
Alphabet, will certainly convince the Reader how 
eaſily a Language may be reid; ny ms Vowels are 
omitted. e. g. I 


ur ftr uc rt 1 vn, lu b ty nm, ty kndm cm, ty wil b dun 12 
6 t vn, 
gv 5 ts dy ur dly bra, ud frgv s ur dis, s wv frgv ur drrs, nd Id f 


et impitn, br 
e t budww, fur, xdr gli, fe ur wd ur, ma. 


As to the Introduction of Marks for repreſenting 
Words in a Short-Hand, I ſhall not now fay any 
thing more about it, than that all Short-Hands, this 
as well as any other, is cqually ſuſceptible of them. 

The Advantages of this Short-Hand in the State 
exhibited, when perfectly learned, ſo as to be wrote 
readily, will appear to be, 
1. That, by Suppreſſion of aeiob, or oo , only 
of the Time of writing ordinary Long Hand is 
neceſſary to write this. 

2. That the ſimple Strokes repreſenting the Con- 


writing the Conſonants, only half of 2, or 15 of 
the Time of any thing wrote in Long-Hand i is ne- 


Jo 
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3. Right Lines not taking up more than 2 of the 
Time of Deſcription of crooked Lines, as the Dia- 
meter is 4 of the Semiperiphery, it appears, if only 
right Lines were uſed, theſe n would be reduced 
to , by the Subtraction of 4 of . But, becauſe 
the Number of right Lines, all things conſider'd, 
ſhould not be reckon'd but about double the Num- 
ber of crooked ones, only 43 of 2- can be taken 
from the ; that is to ſay, the Time taken up in 
writing this Hand will be 55 - 45 = of the Time 
taken up in writing of the common Long-Hand, or 
or leſs than the 4 of the Time. . 

As I have ſhewn all the Principles on which 
Short-Hands can be conſtructed to Advantage, I have 
no need to compare this with any other; becauſe 1 
have enabled every Reader to judge of them, by 
ſhewing within what Limits all Improvements are 
bounded. n EE 


XV. An Account of a. Treatiſe by Wm. 
Brownrigg M. D. F. R. S. intituled, The 
« Art of making common Salt, as now 
“ practiſed in moſt Parts of the World; 
with ſeveral Improvements propoſed in 
« that Art, for the Uſe of the Britiſb Do- 
“ minions; abſtracted by W. Watſon 


F. R. 5. 


Gentlemen, 


Read June 15. F RECEIVED your Commands to lay 
* before you an Extract of our worthy 
Brother Dr. Brownrigg's Book; which, though at 
2 2 2 all 
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all times ready to execute whatever you think pro- 
per to charge me with to the utmoſt of my Abili- 
ties, I engaged in the more readily, from the Plea- 
ſure and Inſtruction I had already received from the 
Peruſal of that excellent Work, in which its Au- 
thor has eminently diſtinguiſhed himſelf both as a 
Chemiſt, and as a Philoſopher. - 
This Work conſiſts of 295 Pages in 8”, exclu- 
ſive of the Preface, and of 6 Copper-Plates, exhibit- 
ing different Views of Salt-Houſes, Inſtruments, 
c. neceſſary to the Preparation of Salt. It is en- 
riched likewiſe with Notes of great Importance to 
the Work, not only of the Author, but alſo from 
the Philoſophical Tranſattions, Medical Eſſays, 
Memoirs of the Royal Academy of Sciences at Paris, 
Pliny, Agricola, Alonſo Barba, Ramuſio, Boyle, 
Hoffman, Liſter, Herrera, Dampier, Baccius, Po- 
met, Marſilli, Plot, Scheuchzer, Hales, Naſtel, 

Leigh, Boerhaave, Shaw, and others. 
Amonegſt the. vulgar Arts, that of preparing Sca- 
Salt for the Uſes of Mankind hath been thought 
worthy the notice of many great and learned Men, as 
well antient as modern. Thus many things relating 
to this Art are recorded by Cato and Pliny, Agri- 
cola and Hoffman, to whom. our Author is much 
indebted for thoſe Memoirs that have been tranſ— 
- mitted to us, relating to its Hiſtory. - Had thoſe great 
Men been as diligent in improving this Art, as they 
were in recording the Improvements made thercin 
by others, there would not now have been Occa- 
ſion to remark, that, after the Practice of ſo many 
Ages, an Art ſo ſimple, and withal ſo neceſfary, 


hath not yet been brought to any Degree of Per- 
fection. | 
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That this Art was capable of great Improvements, 
eſpecially as practiſed in Great Britain, was the 
Sentiment of this Society ſoon after its Inſtitution ; 
at which time the Members thereof were very in- 
tent upon bringing it to a greater Perfection; as 
may be gather'd from the Inquiries and Suggeſtions 
of Dr. Beal, and the Hiſtories of ſeveral Methods 
of making Salt, which then were publiſhed by the 
Society. And although the Exgliſb have, ſince that 
time, conſiderably improved their Method of boil- 
ing Salt; yet this Art is (till practiſed with greater 
Skill and Succeſs by the Dutch, as the ſuperior 
Goodneſs of the Fiſh, cured with their Salt, doth 
ſufficiently prove. | | 

The Commons of Great Britain, having taken 
into Conſideration the great Importance of this 
Art, judgcd ſome Improvements propoſed therein 
worthy their Regard and Encouragement; well 
knowing, that, could this be brought to the ſame 
perfection in Britain as in ſome neighbouring 
Countries, large Sums of Money might be ſaved in 
the Nation, which are now paid to the French and 
others; its Fiſheries improved, and its Navies and 
Commerce, and many of its richeſt Colonies, would 
no longer depend upon its Encmies for one of thoſe 
Neceſſaries, without which they cannot be ſup- 
ported. 

Theſ: Confiderations have induced our Author 
to give a brief Account of the various Methods of 
making Salt, which are now uſed in Great Britain, 
and in other Countries, where this Art is practiſed 
with more Succeſs; and alſo to attempt ſeveral fur- 
ther Improvements for the Uſe of the Britiſh Do- 
minions. How far he has ſuccecdcd. in theſe Ar- 

2 tempts, 
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tempts, will beſt appear, if the Public ſhall think the 
following Propoſals ſo far worthy their Attention, as 
to merit a fair and impartial Trial. The principal 
Concluſions, deduced from-a Variety of Obſerva- 
tions and Experiments, are as follows: 1. That, by 
the Methods here propoſed, an excellent Bay- Salt 
may be made in Britain in very large Quantities, 
ſo as to be afforded cheaper than at the Prices paid 
for foreign Salt; and that the Britiſß Colonies in 
America may very commodioufly be ſupplied with 
Bay-Salt of their own Manufacture, without having 
recourſe for it to the French, Spaniards, and Por- 
Fugueſe. 2. That, by the Methods here propoſed, 
an excellent kind of refined white Salt may be made 
in Britain, as well from Sea-Water and Rock- Salt, 
as from natural Brine, in any Quantity wanted, ſo 
as to be afforded cheaper than foreign Bay-Salt; and 
which will alſo be better for curing Fiſh, Fleſh, and 
other Proviſions. 

In forming theſe Concluſions, an impartial Re- 
gard has been had to Truth, without attending to 
the private Advantage of any particular Set of Men. 
The Senſe of this, together with a Deſire of pro- 
moting the public Advantage, has induced our Au— 
thor to communicate the following Sheets at this 
time, although by deferring the Publication ſome 
time longer he might have made them poſſibly 
more accurate; becauſe, beſides other Conſidera- 
tions of no ſmall Import, an Opinion has prevailed, 
that the eſtabliſhing of Fiſheries in the North of 
Scotland would be the beſt Means of affording an 
uſeful Employment to more unciviliz'd Inhabitants 
of that Part of the Kingdom, for carrying on of 
which they are moſt commodiouſly ſituated. _ 

at 
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What Mr. Lowndes * hath lately done towards 
the Improvement of Brine-Salt, may, perhaps by 
ſome, be thought to ſuperſede the Neceſſity of fur- 
ther Attempts for improving and extending our 
Salt Manufacture. Dr. Brownrzigg is very far from 
depreciating the Endeavours of that Gentleman, 
which have met with Parliamentary Encourage- 
ment; and had his Diſcovery appeared to the Doc- 
tor ſufficiently complete and extenſive, he would 
not have given the Pablic and himſelf this Trouble. 
He makes no Doubt bat that the Specimen of Salt, 
which Mr. Lowndes exhibited before the College 
of Phyficians, was a ſtrong and pure Salt, fince ſuch 
it appeared to that moſt learned Body. Whether 
the Alum mixed with it (agrecable to the antient 
Practice of the Cheſhire Salt-boilers) contributed any 
thing to its Goodneſs, is more property. conlider'd 
hereafter. It is only neceflary here to oblerye, in 
Juſtificarion of the preſent Undertaking, that Mr. 
Lowndes's Method of making Salt for curing Pro- 
viſions, . doth not appear to be the beſt that may be 
put in Practice; ſince our Author hopes to ſhew, 
that, by other Methods, a purer and a ſtronger Salt 
may be made, and at a leſs Expence. Neither is 
his Method ſo general and extenſive as ſeems to be 
required for the public Good; ſince Mr. Lowndes 
confines it almoſt intirely to boiled Brine-Salt ; and 
hath given no Directions concerning the Preparation 
of Bay-Salt. He indeed propoſes to meliorate the 
Britiſh Sea-Salt, but ſeems to deſpair of preparing 
a Salt either from Sca-Water, or Engliſh Rock-Salt, 
fit 


— 
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Mr. Lowndes's Proceſs is inſerted in this Work. See p. 104 er ſeg. 
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fir for the Uſes of the Navy or Fiſheries ; altho' the 
Dutch Salt, which is the ſtrongeſt and pureſt boiled 
Salt now 'made, is entirely a marine Salt, and 
even the Brine, of which Mr. Lowndes makes 
his Salt, is only a Solution of the Engl % Rock- 
Salt, often in very impure Water, as is well known 
to the Naturaliſts. 

Our Author, treating of Salt in general, takes no- 
tice of the Excellence and Uſefulneſs thereof; and 
that it bath pleaſed the Author of Nature to provide 
Mankind therewith in ſuch Abundance, that there 
are few Countrics which do not afford vaſt Quanti- 
ties of Rock or foſſil Salt. Mines of it have been 
long diſcovered and wrought in England, Spain, 
Italy, Germany, Hungary, Poland, _ other Coun- 
tries in Europe. Morcover the Sea affords ſuch vaſt 
Plenty thereof, that all Mankind might thence be 
ſupplied with Quantities ſufficient for their Occa- 
ſions. There are allo innumerable Springs, Ponds, 
Lakes, and Rivers impregnated with common Salt, 
from which the Inhabitants of many Countries are 
plentifully ſupplied herewith. 

In ſome Countries, which are remote from the 
Sea, and have little Commerce, and which are not 
bleſſed with Mines of Salt, or ſalt Waters, the Ne- 
ceſſities of the Inhabitants have forced them to in- 
vent a Method of extracting their common Salt from 
the Aſhes of Vegetables. 

In ſhort, an Salt is diſperſed all over Ty it 
18 treaſured up in the Bowels of the Earth; it im- 
pregnates the Ocean; it deſcends in * Rains; it fer- 

tilizes 


* See Boyle on the Saltneſs of the Sea. 
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tilizes the Soil; it arttes in Vegetables ; ad from 


them is convey'd*imto' Ann ſa chat it n ay well 
be eſteemed, the rig th bnd iment bf Nane 8 


u 
Na turaliſts, obfe the great Variet of 92 0 
under Which "this 2 pears, have thought RE 0 
rank the ſeveral Kinds it under certain general 
Claſſes, diſtingtiſning it moſt ufualiy into Rock ot 
foſſil Salt, Sea - Salt, and Brine ar Fountain Salt: To 
which may be added others of thoſe muriatic Sal, 
22 axe — in, 10 le ot al Subſtabce 
Theſ 
from each other in their outward Form and Appear- 
ance, or in ſuch accidental Properties as they derive 
from the heterogeneous Subſtances with which they 
are mixed ; but, when perfect pure, they have all 
the fame Qualities; ſo ſo that Chemiſts, by the ex- 
acteſt Inquiries, have not been able to diſcover any 
eſſential Difference between them. In this our Au- 


thor agrees with the celebrated F Hoffman. Leav- 


ing therefore theſe Diviſions to thoſe whom they 

may concern, it may for the preſent Purpole' be 

more proper to diſtinguiſh common Salt after a dif- 

ferent Manner into the three following Kinds; VIS. 

into > Rock or native Salt, Bay-Salt, and white Salt. 
2 — — — 


;By 

F offman 4 falinibus Hallef. cap = Vidhe+- 7 + 
Ut igitur noſtra hac de re 2 ſententia, hanc interponi- 
mus; ficuti in tota univerſi hujus orbis compage, una tantum eſt 
aqua, unus per fermentationem paratus ſpiritus ardens, unus Mer- 
Curius, unum volatile ſal, unum acidum nitroſum ac vitriolicum 


ſal; ita, paxi ratione unum idemque ſal commune eft, Sed quum 


plures alienz, terrez, lapidoſæ, ſulphureæ, calcariz minerales ac 
pingues particulæ cum hiſce corporibus connubium ineant, diverſa 
exinde  emergit eorum indoles ; et ſal commune idem ſemper obti- 
neret ingenium, fiquis pingues terreas, calcareaſque partes ab illo 
artificioſe ſegregaret. 

Aa a 


ſeveral” Kinds of cammon Salt often 55 


Ii 


By Rock-Salt *, of 
Sal 


wherein it is diſſolyed by 


_ Under the Title of white Salt, or boiled Salt, 
may be included all Kinds of common Salt extracted 
by Coction from the Water wherein it was diſſolved; 
whether this Water be Sea- Water, or the ſalt Water 
of Wells, Fountains, Lakes, or Rivers; or Water 
of any ſort impregnated with Rock-Salt, or other 
Kinds of common Salt. 4 DET 
The firſt of theſe Kinds of Salt is in ſeveral Coun- 
tries found ſo pure, that it ſerves for moſt domeſtic 
Uſes, without any previous Preparation, Triture ex- 
cepted. But the Engliſb foſſil Salt is unfit for the 
Uſes of the Kitchen, until by Solution and Coction 
it is freed from ſeveral Impurities, and reduced to 
white Salt. The Brit; white Salt alſo is not ſo 
proper as ſeveral Kinds of Bay-Salt for curing Fiſh, 
and ſuch Fleſh-Meats as are intended for Sea Pro- 
viſions, or for Exportation into hot Countries. So 
that, for theſe Purpoſes, we are obliged, either 
ns 125 wholly 
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* By Rock-Salt, or Sal Rupium, the antient Chemi/ts mean Salt 
adhering to the Rocks above the high Water Mark, being there 
lodged by the Spray of the Sea, evaporated by the Heat of the Sun; 
which is the pureſt Salt of all for chemical Uſes, and is to be had off 
the Rocks of Sicily, and ſeveral Iſlands in the Vet Indies. 


C. Aortimer. 
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wholly;or in part, to uſe Bay-Salt, which wer pur 
chaſe in France, . Spain, and other foreign Countties. 
To remedy theſe Inconveniencies this Treatife: was 
wrote, in order to ſhew- how the Subjects of. Great 
Britain may be ſupplied; with Salt of their own 
Manufacture, 85 and ue for all their Occa 
ſions. i 1 id i T 2. 

In order that the Methods here vropslet might 
be better underſtood, and that the Reaſonableneſs 
of them might more fully appear, the Author thought 
it neceſſary to premiſe a brief Account of the ſeve- 
ral Ways of preparing Bay-Salt, as well as white Salt, 
as far as they came to his Knowledge. From this 
Hiſtory. may be formed a Judgment, how far the 
Methods now in Uſe are proper, in what deficient, 
where crroncous, and how they may be improved. 

Bay-Salt in general may be divided. into two 
Kinds. Firſt, Bay-Salt, drawn from Sea-Water, as 
is practiſed in France, Spain, Portugal, and many 
other Countries. Secondly, Bay-Salt extracted from 

ſalt Springs, Ponds, and Lakes; as at Cape de Verd 
Iſlands, Tortuga, and other Places. Of theſe the 
firſt is imported in large Quantitics into Great Bri- 
tain and Ireland: Our American , Colonies, in 
Times of Peace, are chiefly. ſupplied with the lat- 
tcr; but in Time of War they have large Quantities 
of Bay-Salt from Lisbon, and other Parts of Por- 
tugal. 

Bay-Salt is prepared in a Manner the moſt ſim- 
ple and eaſy, when the Water of Ponds and Lakes 
impregnated with Salt is totally exhaled by the 
Force of the Sun and Air, and the Salt is left con- 
creted into a hard Cruſt at. the Bottom of the Lake 
or Pond. Of Salt thus prepar'd we have Inſtances 
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in many Parts of the World, as in the Podhlian 


Deſert near the River Bor fthenes on the - Ruſſian 
Frontiers towards Crim Tarrary, in the e of 
Algiers, and in other Parts of the Wotld. 


and Lakes, and nur Author gives us an Account of 
the preparing it in this manner in the Cape de Yor 7 
Iſlands: This Account was collected chiefly from the 
Relations of. ſeveral Perſons of Credit, 'who them- 
ſelves aſſiſted in making Salt in theſe Iflands. He 
alſo takes notice of the Bay-Salt made at Trrigas, 
and other Places in America. He -deſctibes like- 
wiſe: the Manner of making marine Bay- Salt in 
France, and other Parts of Europe. For the Parti- 
culars of theſe Operations I muſt refer you to the 
Work itſelf; and only take notice, that every kind 
of Bay- Salt is prepared without artificial Heat, and 
by only. expoſing the Brine under a large Surface to 
the Action of the Sun and Air, by which, , In pro- 
portion to the Strength of the Brine, and to the 
different Temperature of Climate and Seaſon, the 
Salt chryſtallizes into what we call Bay-Salt, and 
comes under different Appearances to us from dif- 
ferent Places, which ariſe principally from the 
Cleanlineſs and Cate of the Artiſt. © 

Our Author, when treating of white Salt in ge· 
neral, acquaints us, that although Salt is made, ih 
warm Climates, with the greateſt Eaſe, and at the 
leaſt Expence, by the Heat of the Sun, after the 


Methods already deſcribed; yet, in ſeveral Countries, 


where Bay- Salt might be conveniently made, they 
prepare all their Salt by. culinary Fires. Thas in 
Auftria, Bavaria, and many other Parts of Ger- 
many, and alſo in Hungary, and even in fomc 


Parts of Italy, they cane boil the Water of 
4 their 


LI 


their alt Springs into white Salt. But in other 
Parts of Europe, as in Britain, and in the Northern 
Parts of France and Germany, an erroneous Opinion 
long prevailed,: that the Heat of the Sun was not 
there ſufficiently intenſe, even in the Summer Sea- 
ſon, to reduce Sea-Water, or Brine, into Bay- Salt. 
And all Arguments would probably have been in- 
ſufficient to remove this Prejudice for the Engliſb, 
had not the contrary been fully proved by Experiments, 
which were firſt accidentally made in Hampftire. 
However, the Method of making Salt by Coctiom 
will probably ſtill continue to be practiſed in Bri- 
tain; as the Salt ſo prepared is for ſeyeral Uſes pre- 
ferable to Bay- Salt; and when prepared after a parti- 
cular Manner, is preferable to common Bay -Salt, 
even for curing Proviſions, as the Practice of the 
Hollanders luffetench teſtifies: So that the due and 
right Preparation of white Salt ſcems very deſerving 
of the 3 and Regard of the Public. 

White Salt, as it is prepared from various faline 
Liquors, may therefore be diſtinguiſhed into- the fol- 
lowing Kinds: 

1. Marine boiled Salt, which is extracted from 
Sea-Water by Coction. 2. Brine or Fountain- Salt, 
prepared by Codtion from natural Brine, whether 
of Ponds or Fountains. 3. That prepared from Sca- 
Water, or any other kind of Salt-Water, firſt 
heightened into a ſtrong Brine by the Heat of the 
Sun, and the Operation of the Air. 4. That pre- 
pared from a ſtrong Brine or Lixivimm drawn from 
Earths, Sands, or Stones impregnated with common 
Salt. 5. Refined Rock-Salt, which is boiled from 
a Solution of foſſil Salt in Sea-Water, or any other 
kind of falt Water, or pure Water. 6. Laſtly, Salt 
upon Salt, which is Bay-Salt diſſolved in Sca-W ater, 


Ox 
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or any other falt Water, and with it, boiled 
into white Salt; and under theſe Heads may be 
ranked the ſeveral kinds of boiled Salt now in Uſe; 
Our Author has given us an exact Hiſtory of the 
Manner of preparing theſe different kinds of Salt, as 
practiſed in different Places, with miſcellaneous 
Obſervations and Cautions relating to their reſpective 
Proceſſes, for which in the general I muſt refer you 
to the Work itſelf: But the making Salt upon Salt 
deſerves more particular Attention ; as the Author, 
being under no Tie of Secrecy, has revealed to us 
the Method of making in Holland and Zealand that 
ſtrong and pure kind of Salt, with which they cure 
Herrings, and all other Proviſions for long keeping ; 
which gives the Dutch a great Advantage over all 
other Nations in the Herring-Fiſhery ; ſince Fiſh pre- 
ſerved with this Salt look much cleaner and fairer 
than thoſe that are cured with Bay- Salt, and keep 
much better than thoſe preſerved with any other 
kind of white Salt. 

From the Proceſs whereby white Salt is made 
from Sea-Water by Coction, it appears, that Sca- 
Water, beſides common Salt, contains ſeveral other 
Ingredients; ſome of which are ſeparated before the 
common Salt falls, and others remain in the Bittern, 

after all the Salt is extracted. Our Author has 
given a full and circumſtantial Account of theſe in 
an expreſs Chapter, under the Appellation of Me- 
moirs for an Analyſis of Sea-W ater. 

The Salt-Boilers, and particularly thoſe who pre- 
pare Brine-Salt, have long been accuſtomed to make 
uſe of various Subſtances, which they call Additions or 
_ Scaſonings, and mix them with the Brine while it 
18 
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is boiling, either when they firſt ' obſerve the Salt 
begin to farm; or elſe 4 during the Time 
of Granulation. Theſe Additions they uſe for va- 
rious Purpoſes. Firſt, to make the Salt grain bet- 
ter, or more quickly form i into Chryſtals. Recondly, 
to make it of a ſmall fine Grain. Thirdly; to make 
it of a large firm and hard Grain, and leſs apt to 
imbibe the Moiſture of the Air. Fourthly, to ren- 
der it more pure. And laſtly, to make it ſtronger, 
and fitter for preſerving Proviſions. 

Theſe Additions, moſt commonly. uſed to anſwer 
the aboye-mention'd Purpoſes, ate Wheat-Flour, 
Reſin, Butter, Tallow, new Ale; ſtale Beer, Bot- 
toms or Lees of Ale and Beer, Wine-Lecs andiAlum. 
Wheat-Flower and Reſin are uſed for the Property 
they poſſeſs of making the Salt a ſmall Grain. But- 
ter, Tallow, and other unctuous Bodies are com- 
monly applied, as they are faid to make the Brine 
chryſtallize more readily ; for which End ſome Salt- 
Boilers more particularly prefer the Fat of Dogs : 
But others have little to plead for their uſing theſe 
Subſtances, but immemorial Cuſtom: How far they 
have the Effects aſcribed to them can only be deter- 
mined by Experiments, as ſeveral Boilers, who for- 
merly uſed them, now find they can make as good 
Salt without them. Whine-Lees, new Ale, ſtale 
Ale, the Lees of Ale and Beer are now gene- 
rally rejected by the marine Salt-Boilers; except in 
the Weſt of England, where the Briners, who uſe 
them, affirm that they raiſe a large Grain, and make 
their Salt more hard and firm, and ſome ſay that 
they make it chryſtallize more readily. Hoffman 
preters the ſtrongeſt Ale; and Plot aſſures us, that 

it 
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it makes che Salt of 2 larger or ſmaller Grain, ac- 
cording to the Degree of its Staleneſz. The only 
good Effects that fermented Liquors can have as an 
Addition, are probably owing ro their acid Spirit, 
which may correct the alcaline Salts of the Brine, 
and ſo render the common Salt more dry and 
hard, and leſs apt to diſſolve in moiſt Air. If there- 
fort it ſhould be thought neceſſary to uſe any of 
theſe Additions, in order to correct the alcaline Qua- 
lity of the Brine, ſtale Ale, or Rheniſh Wine#, ought 
to be choſen, 25 new Ale contains but little Acid. 
Alum is an Addition long known and uſed in 
Cheſhire, together with Butter, to make the Salt 
precipitate from ſome Sorts of Brine, as We are aſ- 
ſured by Dr. Leigh in his Natural Hiſtory of Lan- 
caſbire, Cheſhire, &c. who firſt taught the Cheſhire 
Salt-Boilers the Art of refining Rock-Salt. As the 
bad Propetties of their Salt proceeded from hard 
boiling, they found every Method ineffectual, until 
they had recourſe to a more mild and gentle Heat. 
And as Alum hath been long diſuſed amongſt 
them, it is not likely, that they found any extraor- 
dinary Benefit from it; otherwiſe they would ſcarce 
| have neglected it, and continued the Uſe of Butter. 
However Mr. Lowndes hath lately endeavour'd to 
revive its Uſe ; aſſerting, that Brine-Salt hath ever - 
more two main Defects, Flakyneſs and Softneſs; 
and to remedy theſe Imperfections, he tried Alum, 
which fully anſwered every thing he propoſed; for 
it reſtored the Salt to its natural cubical Shoot, and 
gave it a proper Hardneſs; nor had it any bad Effect 
whatever. But our Author is of Opinion, that who- 


ever conſiders the Nature of Alum, will ſcarce ex- 
5 pect 
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pet ſuch extraordinaty Effects from it. Neither 
Joes it here ſeem wanted; for the Grains of com- 
mon Salt will always be ſufficiently hard, and of 
their natural Figure, large Size, and no-ways diſ- 
poſed to run by the Moiſture of the Air, if formed 
by a gentle Hcat, and perfectly free from heteroge - 
neous Mixtures: So that the Goodneſs of Mr. 
Lowndes's Salt does not ſeem owing to the Alum, 
with which it is mixed, but chiefly to the gentle 
Heat uſed in its Preparation. 

The Dutch, who have long ſhe wn the greateſt 
Skill and Dextetity in the Art of boiling Salt, make 
uſe of another Addition, which they eſteem the 
greateſt Secret of their Art. This is Whey, kept 
ſeveral Years till it is extremely acid; now firſt ke 
vealed by our Author to the Britiſ Salt- Boilers, 
but long held in great Eſtcetn by the Dateb, for 
the good Effecis it hath upon their Salt; which it 
renders ſtronger, more durable, and fitter to preſerve 
Herrings, and other Proviſions _ 

Bay-Salt, as well as white Salt, is of different 
Kinds, and pofleſſed of different Qualitics : With the 
different Kinds of theſe Proviſions muſt be cured, 
according to the Uſes for which they are deſigned. 
The Dutch indeed uſe no Salt for curing Proviſions, 

beſides their own refined Salt. With it they can 
preſerve Fleſh and Fiſh of all Kinds as well as with 
the ſtrongeſt Bay. Salt; and chuſe to be at the Ex 
pence of retining Bay Salt, rather than to defile their 
Proviſions with the Dirt and other Impurities, With 
which it commonly abounds. 

Salt, eſteemed the belt for curing Proviſi ons, and for 
preſerving them the longeſt time, is that which is the 
ſtrongeſt and the pureſt. This may be known by 
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the following Charageriſticks; vid. it is uſually con- 
creted into large Grains or Chryſtals, which are firm 
and hard, and in reſpect to thoſe of other Kinds of 
common Salt, the moſt ſolid; and ponderous 3 it is: 
not diſpoſed to gw. moiſt, in a moderately diy Air, 
to which it has been expoſed! a conſiderable time; 
its Colour is white, and ſomewhat diapllanous; 
it hath no Smell; its Taſte is truly muriatic, and 
more ſharp and pungent than that of other Kinds of 
common Salt. It has, beſides theſe, ſeveral other 
diſtinguiſhing Properties mentioned by our Author. 
The Salts, which approach neareſt — this Degree 
of Perfection, are the beſt Kinds of Bay Salt, and 
the ſtrong Dutch refined Salt; but molt of the Salt 
now made for Sale is very far from anſwering: to 
theſe Characteriſtics. e 

Having related the various: Methods of preparing 
Salt that now are in Uſe, as far as they ate come 
to our Author's Knowledge, it appears, that this Art 
is not brought to ſuck, Perfection in the Britiſb 

Dominions as in ſcyeral other Countries, the Salt 
there prepared being unfit for preſerving many Kinds 
of Proviſions, .It remains now to ſhew, that this 
Want of a ſtrong Salt of Britiſb Manufacture pro- 
ceeds not from any Defe& in Nature, but of Art; 
and that, if proper Skill and Induſtry be uſed in 
the Briziſþ Dominions, and due Encouragement 
there given by the Legiſlature, ſuch Improvements 
may be made in this Art, that not only Great Bri- 
tain, but Ireland alſo, and the Britiſb Colonies in 

America, may be ſupplied with, Salt of their own 
Manufacture, proper for curing all Kinds. of Provi- 
lions, in Quantity ſufficient for all their Occaſions, 
n Quality equal, if not ſuperior, to any 1 

Salt 
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gut now made, and at a moderate Price. Theſe 
are Truths, which the Author hopes will appear 


evident from the Facts and Reaſonings contained 
under the following Poſitions : : 


Lemma 1. The Quantity of Water which annually 
falls in Rain, Snow, and Hail, is very different 
in different Parts of GErear Britain there com- 
monly falling almoſt double the tity on the 
Weſtern Coalts, that fills on the Eaſlern Coaſts 
of that Ifland;. ©: A cal bal. 14 el 1501 

Lemma II. The Quantity of Rain Which ffs ; in 

Tantaſbire, during the font hotteſt Months of the 

| Year, vis. May, June, July, and Auęuſt, doth 
not at a Medium amount to more than 4 third 
Part of the Quantity of Water, which falls in 
Rain; Shows; and Hail, during the Whole Vear. 

Lemm il. | The Water which- aſcends i in Vapours 
from tlie Sea very greatly exeeeds that which de- 
ſcends thereon in Rain and other aqueous Meteors: 
- Bar the Quantity of Water, Whieh uſually exhalcs 

from a given Part of the Ocean in a given Time, 
cannot with any Exactneſs be determined. 

Lenna IV. The Qu antity of Water which com- 
monly exhales in Great Britain from ſhallow 
Ponds during the four hotteſt Months of the 
Year, greatly "exceeds the Quantity of Rain which 
commonly falls on the Surface of thoſe Ponds 
during the ſaid Months. 


From theſe Leintiats, which the Author has ſup- 
ported by the Obſervations, not only of himſelf, but 
of other learned Men, are deduced the following 
Propoſitions: 


Pro. 
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Propoſition l. In ſeveral Parts of England 
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e 
Quantities of Bay-Salt may be extracted — 
Water during the hotteſt Months of the Vear, by 
receiving the Salt-Water into Ponds, and ſuffer- 
ing its aqueous Parts thence to exhale by the 


we Heat of the Sun, ang. the Operation ha ie Air 


Winds. 


and 


Prop. II. In ferernl Pans of. Elen large . 


tities of Bay- Salt may very commodiouſly be ex- 
tracted from Sea-W ater, after the ſame- manner 
that is 1 oe in Fe, and in other Parts of 
Buro. 
Prop, III. Bay: Salt may om me in Bie 

from. Sea-Water in larger Quantities, and with 
more Cextainty, than by the foregoing Method, if 
Care be taken to preſetve the Brine contained i in 
the Salt-Pits from being diluted with Rains, and 
to ptomote the e of the Water by ſe⸗ 
veral artificial means, which may eaſily be put in 
Practice. 


Prop. VV. In ſeveral Parts of England large Quani- 


tics of excellent Bay-Salt may with great Eaſe be 
made from the natural Brine of ſalt Springs, and 
alſo from Rock-Salt diflolved in wen Brine or 


Sea-Watet, 


Prop. V. Bay- -Salt may be prepared in Eng lane by 


the foregoing Methods at ia very moderate Ex- 

pence, equal in Goodnels,;to the beſt foreign 

Bay-Salt, and in Quantity ſufficient ſor the Con- 
ſumption of all the Britiſb Dominions. 

. VI. In ſeyveral of the Britiſ Colonies in 

America, Bay Salt might, with little Expence and 

Trouble, be prepared from Sea- Water, in Quan- 


tities ſufficient to ſupply the American FIRING, 
an 


369 


and all other Occaſions of thoſe Colonies, ſo as 
to become a 2 — Branch of their Trade. 


The Author has ſapponted all theſc Propoſitions 
with great Ingenuity ; but I cannot paſs over in Si- 
lence the artificial means to promote the Evapora- 
tion of Sea Water, mention'd in Prop. HI. as well 
as to preſerve the Brine contained in the Salt-Pits 
from being diluted with Rains. I therefore ſhall lay 
before you a ſhort Account of theſe. 
lt will be proper, ſays our Author, to make all 
the Salt. Pits of the Marſh in one long Row ex- 
tended from Eaſt to Weſt, and for each Pit to make 
Covers of thin Boards, or rather of coarſe Canvas, 
or Sail - Cloth, ſtretched on Frames of Wood and 
painted white. Theſe Covers mult all- be fixed with 
Hinges to firong Poſts and Beams on the North 
Side of the Pits; ſo that they may be let down and 
drawn up with Cords and Pulleys, or by ſome 
other Contrivance, ſomewhat like Drawbridges. 
Theſe Covers thus fixed may be let down over the 
Pits like. a Shed or Penthouſe in rainy Weather; 
and in dry Weather may be erected almoſt to a 
a Perpendicular, but inclining a little towards the 
South; ſo as to form a Wall with a South Aſpect. 
Thus theſe may ſerve a double Purpoſe, as Cover- 
ings for the Pits in wet Weather, and as Reflectors 
of the Sun's Heat upon them in dry Weather, and 
thus greatly promote the Evaporation of the aqueous 
Parts of the Brine. The Hinges on which the Re- 
flectors turn may be fixed about eight or ten Inches 
from the Ground; by which means, when the Re- 
flectors ſtand upright, there will be an Opening lefr 
beneath them, through which the Air will continu- 
ally 


[39] 
ally flow in a brisk Current, and greatly Increaſc 
the Evaporation of the Water. 
After having gone through that Part of Dr. 
Brownrigg's Work, which relates to Bay-Salt, we 
proceed to the Methods that Gentleman propoſes 
for preparing and improving white Salt, Which, if 
brought into Uſe, may probably be of Advantage 
not only to private Undertakets, but alſo to the 
Public. For it appears, that two very different 
Kinds of white Salt are required; the one for the 
Uſe of the Table, and the other as a Condiment 
far . Proviſions. Its Whiteneſs, Dryneſs, and the 
| 4&5 of its Grain, are the Propertics which 
chicfly recommend the firſt Kind; and its great 
Strength and Purity the- latter. It is this ſtrong and 
pure Kind of white Salt, which is wanted in the 
Britiſh Domigions z ang it is therefore our Author's 
principal Deſign here to conſider how this Defect 
may be ſupplied; although at the ſame time Inftruc- 
tions ate given how to prepare Table Salt, not only 
better in Quality, but alſo at a leſs Expence than it 
is now prepared by the common Methods. 


Lane I. In the common Proceſſes for making 

white Salt, the Salt is deprived of a conſiderable 
Part of its acid Spirit, by the violent Boiling 
uſed in its Preparation. oN 

Lemma II. Moſt Kinds of white Salt are render'd 
impure by the Mixture of various heterogeneous 
Subſtances. 

Lemma III. White Salt, by the violent Coction 
commonly uſed in its Preparation, is render'd leſs 
fit for preſerving Fiſh, Fleſh, and other Proviſions, 
than it would be if prepared with a more genile 
Hear. Lemma 
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Lemma NV. T he heterogeneous Subſtances which are 
commonly mixed with white Salt, render it leſs 
proper for preferving Proviſions, than it would 
be if ſeparared from them. 


After having fully confider'd the foregoing, our 
Author gives a Method of preparing a Kind of 
white Salt proper for curing Fiſh, Fleſh, and other 
Proviſions ; likewiſe a Method of refining Salt; but 
for theſe I muſt refer you to the Work itſelf, as 
well as for the Tables, wherein the ſeveral Expences 
attending theſe Operations are minutely conſider' d. 

Moſt "of the Facts referred to in theſe Diſqui- 
ſitions arc ſuch, as the conſtant Practice of thoſe 
who make Salt ſufficientiy warrants us to rely up- 
on for true and certain; or elſe, they are the Ob- 
fervations of judicious Salt-Officers, daily converſant 
in theſe Matters, or of curious and inquiſitive Na- 
vigators, Merchants, Travellers, and Naruraliſts ; or, 
laſtly, the Experiments of many, learned Phyſicians, - 
Chemiſts, and Philoſophers: The Truth of which 
ſeveral. Facts, though many of them have long been 
publiſhed; hath never been called in Queſtion. So 
that theſe Obſervations and Experiments may pro- 
bably be more relied on by the Public, than if 5 
had only been made by our Author; ſince they 
have the Teſtimony of many skilful and unprejudiced 
Perſons, who could have no Notion of the Uſes to 
which they have been here applied. If therefore 
tie Arguments founded upon thoſe Facts ſhould be 
eſteemed any-ways rcaſonable and ſatisfactory, the 
Author preſumes to remark, that it might not be 


unworthy the Wiſdom of the Britiſh Legiſlature to 
direct 
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direct a more full Inquiry to be made into a Matter 
of this Importance, and to order proper Works to 
be ercacd for making Bay-Salt, and for. making and 
refining white Salt, and to. put thoſe Works under 
the Management of able and judicious Perſons, to 
make exact and accurate Trials, in order to diſco- 
ver the beſt and cheapeſt Methods of doing them. 
And the Methods, which ſhould be moſt approved 
of, might for the general Good be made public, 
and eſtabliſned by Law, as a common Standard, to 
which all thoſe who make Salt in the Britiſß Do- 
minions ſhould be obliged to conform. 


However imperfect this Extract may appear, I 
muſt now beg your Indulgence for having taken up 
more of your Time than is uſually allow'd to Works 
of this kind. I muſt plead in my Excuſe the great, 
the National Importance of the Work it ſelf, the 
maſterly Manner with which the Subject-Matter is 
treated, as well as its falling in ſo exact ly with that 

Inſtitution, in which we are fo deſitous of diſtin- 

guiſhing ourſelves. The making and refining Salt 
> muſt certainly be conſidered as one of thoſe mecha- 
nic Arts, the Hiſtory of which, as we arc taught by 
the noble * Verulam, is a neceſſary Part of that 
Knowledge, that true Science of Nature, which is 
not taken up in vain and fruitleſs Speculations, but 
effectually labours to relieve the Neceſſities of hu- 
man Life. 
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XVI. A Catalogue of the Immerſions and 
Emerſions of the Satellites of Jupiter, that 
will happen in the Year 17 50, of which 
there are 173 of the Firft, 85 of the 
Second, 94 of the Third, and none of the 
Fourth, by reaſon of its great Latitude ; 
in all 322. Computed to the Meridian of 
London from the Flamſteedian Tables: 

Corrected by James Hodgſon F. R. S. 

Maſter of the Royal Mathematical School in 
Chriſt's-Hoſpital. 


Note, Thoſe that are marked with an Aſteriſk are viſible at 
ä London. 


HE great Improvements made in 

the uſeful Sciences of Geogra- 

phy and Hydrography, by the Obſervations of the 
Eclipſes of Jupiters Satellites, are too well known 
to need any Account of them, or Encomium upon 
them. They were judged very proper for this Purpoſe 
by Calilæus himſelf, who firſt diſcovered them, and 
all the Aſtronomers at that time, as being the moſt 
certain, ſure, and eaſieſt Method then known, and 
I may venture to ſay even to this Time, for af- 
certaining the Difference of Longitudes between 
Places, how remote ſoever: And it is this that has 
encouraged Perſons to make conſtant Obſervations 
of them: And that they may not negled the fre- 
Ccc = quent 


t 
quent Opportunities that offer themſelves for want 
of timely Notice, I formerly publiſhed in the Phi- 
laſothical Tranſaftions * an annual Catalogue of all 
the Eclipſes that would happen that Year, as I do 
now for the ſucceeding Year, and ſhall continue to 
do for the Time to come, if my Health will per- 
mit me: And if thoſe Perſons who ſhall make any 
Obſervations, will be ſo good as to communicate 
them to me, they will be gratefully received, as they 
will tend to diſcover the Errors of the Tables, which 
ſhall be my conſtant Endeavour to find out, ſo long 
as it ſhall pleaſe the divine Providence to enable 
me to do it. 


* 
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E CLIPSES of the firſt Satellite of JUPITER, 


Emerſions. | Emerſions. Emerſions. 
. XS. 
JANUARY. [21 8 42 16* 1 29 26 

123 3 10 58 | 9 19 58 13 
1 21 30 11 [24 21 19 49 [11 14 27 26 
3 15 58 11 26 6 8 20*|13 8 56 45 
5 10 26 13 2 10 36 57 1 3:26 1 
7 4 54 32* 30 5 5 34* [16 21 55 13 
0 23 23 7 1312-23. 14 19 j 36 16 36. 35 
10 17 51 43 _ 30 10 $3 39 
12 12 20 21 FEBRUARY. |22 F 22 17* 
14 6 48 38* 23 33 93 37 
1397 $4 © 3-19-36 
17 19 45 28 4 12 31 50 
19 14. 13 © j 6 7 o 39* | APRIL. 


5 * See Ne. 449, in the Year 1738. and others in the preceding 
ears. 
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EcL IPS ES of the firſt Satellite of [Ur1TER. 


Immerſions. Immerſions. Immerſions. 
5. H. N. C p. H M S: B. H N. S” 


E. 8 10 2 43 
g [0-4 323 8 
25 2 13 23 x 6 10 22 [II 22 59 40 
26 20 42 15 | 3 O 38 33 [13 17 28 12 


ArRII. Joux 


28 15 10 54 | 4 19 6 44 [15 11 56 44* 
30 9 39 33 | 6 13 34 56* [17 6 25 18 
s © 3. $- 13S © $3- 53 

May. tO 2 32-17 20 29 232 33 


II 20 59 25 |22 13 51 19 
2 4 2 17 13 15 27 38* [24 $8 20 5 
3 22 36 52 [15 9 55 57* [26 2 48 51 
5 26-0 17 4 24 13 |27 21 16 3g 
7 
9 


18 22 52 18 29 5 46 26 
20. 17 2D 33; [31-10 Is 17* 
22 11 48 42* 
24 G 16 54 
26 O 44 7 
27 19 13 25 | 2 4 44 8 
29 13 41 39* | 3 23 11 38 
5 17 40 38 
JuLYt. 7 1 8 30 
9 6 38 39 
38 $46 181-7: 
26 22 55 53 | 3 2 37 36 |12 19 36 44 . 
28 17 18 7 4 4 21 6 56 14 I4 5 53* 
30 11 42 21 6 15 33 20* [16 8 35 2 
Ccc2 18 


AUGUST. 


—_ 
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E CLIPSES of the firſt Satellite of Jur1TER. 


Immerſions. 


SEPTEMBER. 


10 


1 
3 
4 
6 
8 


6 58 24 
1 
19 57 4 
14 27 40 * 
„ 32a 
3 24 38 
21 53 
16 
10 
5 
23 
18 
12 
7 


1 
20 


| Immerſions. Emerſions. 
B. H. N. [D. 
29 14 4+ 45 | 4 
5 
OCTOBER. 7.15 
rx: $13 38” 19. H 
3 42 32 11 4 
& 23: 32 3. 118. 23 
6 16 41 4* 14 17 19 25** 
8 13 18 8* 16 11 47 43* 
10 5 39 3118 6 16 1* 
- o 120 0 44 11 
| % 19-13: 21* 
| Emerſions. [23 13 40 35* 
13 20 45 9 |25. 8 8 47* 
IS 15 19 9 7. 3 0 39 
17 9 42 51* 28 21 4 59 
19 4 11 39 [30 15 33 1* 
20 22 40 26 
123 37 913 DECEMBER. 
24 11 37 53* | 2 10 1 37* 
26 6 6 33* | 4 4 58 59* 
28. © 35 12 4-33 $7 0 
29 19 3 46 7 17 24 58˙ 
$1 33-23 1” | @ 85 52 58* 
$3 4-20 $4" 
NoveMBER. 13 O 49 18 
12 3 0 35 14 19 16 57* 


16 


Emerſions. 


H. M. &. 


| 


D. 
16 
I 


9 


13 45 of 
. 
20 2 41 


"E979 ] 


7 21 09 29 


23 17 37 4 
25 10 5 24* 


Emerſions.- Emerſions. 
B. H. M. 8. PB. H NM 
Janvasy. | 15 22 43 I | 
3 44% 2 
7 20 21 36 [G , 
15 22 57 19 | Immerſions. 
18 26 15 12 APRIL. 
323 33-33 4: * 

25 14 51 24 |24 911 17 
29 4 9 337 27 22 29 24 
FEBRUARY. ESL MAT. 

T 17 20-2 I II 47 54 
SF CIT TT TT 1H 
8 20 4 57 8 14 23 58 
12 9 24 50 112 3 41 45 
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ECLIPSES of the firſt Satellite of Ju TTR. 


Emerſions. | | Emerſions. 
[D. H. M. 8. P. H. M 


27 


| 


30 


28 23 


4 33 32* 
I 41 
17 29 44* 


ECIIrSE S of the ſecond Satellite of JUPITER. 


| In Immerſi ions. 


D. D. H. NM. 2 


26 
29 


15 
19 
22 


16 59 43* 
117 23 
18 34 48 
8 52 26 


23 9 36 


Jux R. 


11 27 0 
O 44 27 
14 1 41* 
3 74 57 
16 36 10* 
5 53 40 
19 10 55 
8 28 19 * 


21 45 48 
JuLy. 


PBH NM. 5. 


JI. 6. 10 2 
10 2 58 18 
In ne 
8 0 20 33 17 2 36 28 


11 13 38 46 (20 15 55 57* 


15 1 7 24 5 16 2 
18 16 14 40 27 18 34 9 
22 5 22 54 | 
25 18 51 . OCTOBER, 
29 8 9 39* 
1 5 53 oy*® 
AUGUST. 4 20 52 20 
3 10 31 19* 
1 21 28 13 11 23 50 14 
10 46 52 * 
: o ? F I1' | Emerſtons. 


12 13 4 20* 


16 2 43 20 |15 15 41 38% 


19 16 2 27* [19 7 © 


23 21 42 (22 18 18 42 * 
26 18 40 xl 6 7 36 58* 
30 8 O 13* 

n NOVEMBER. 
I 21 19 25 | 2 10 13 28*. 


Immerſtons. Immerſtons. 
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EcL1ests of the ſerond Satellite of I urI TER. 


5. H. NM. 5 


12 


Emetrſions. 


q4*' | 


"[D. H. M. S.” 


5 23 30 21 
9 12 48 34* 
EMS 
16 15 33 40* 
o 4 40 52 
23:27:38. 3* 
S7-- 7.-24. 33” 
30 20 32 11 


DECEMBER. 


— 


4 9 38 48*⁰ 
7 23 535 
11 12 22 26* 
FF 1 39 28 
18 14 56 15* 
22 4 13 19 
25 16 30 23* 
„ 


* 


JANUARY. 
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ECLIPSES of the third Satellite of Juritzir, 


D. H. M. S. ; 


on =. * 2 
January. Aw 1 WW 36 1 
FO i ÞY= 3. 3 WW. 4 
FH TW OS 
„„ FF 
10 19 $0. 33.1. 3 
r Ha | 
EFF 2. I 
18 2 42 6 E 5 R 
3 42 35 * 10 ; 39 I 
3 It 4 38 E 
FEBRUARY. | 37 I 36 * pq 
| | | 7. 2 * 
10 42 E . 
6 18 58 E 
5 18 43 . 
22 22 49 _ Jory. ; 
. 1 20 31 1 
5 ET 22 55 L 
22 „ $$. 1 S: 7 38 uy 
. $50 E 
PE Ie | FS a 88 * 
Marv. 6 50 E 
as - $28 1 * 
E * 


tS64amMl7 =» 4.8 
1 11 1 | 
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Nov, inaſmuch as, in the Beginning of this Year, 
the Latitude of the fourth Sarellite is greater than 
the Breadth of the Shadow of Jupiter, the Satel- 
lite Will paſs wide of it, and there will be no 
Eclipfe 


- 


ä — 


"1. M. S. 


AUGUST. 
I6 33 
19 50 
1 
23 10 59 

9 $0 33 

s 48-3 

+ 59 26 
SEPTEMBER. 

S 43 16 
13 36 30 
. 
3 
| OCTOBER. 

R 

F - SP C83 
3 


try 
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E CLI SES of the third Satellite of ur fr ER. 


K 


24 


31 


22 


29 


13 


20 


tri — tri ti tri 
X * %* | 


. I 


I5 36 29 
19 37 27 
NOVEMBER. 
23 37 36 
„ 
1 22 40 
17 37 22 
"i WI Wn 
10 
DECEMBER. 
13 22 28 
11 33 24 
„„ 
8 
11 
*7 T2 
x" 16 0 
3 27 10 


X * * 


tri — tri tri tri 


L 38x ] 
Eclipſe of it till the Middle of Fane in th 
1796. .5x8 . 74 Nr 
71 is to be obſerved, that, for about a Month be- 
fore, and a Month after the Conjunction of Jupiter 
with the Sun, by reaſon of the Proximity ef 
Jupiter to the Sun, the Eclipſes cannot be ob- 
ſerved. And this is the Reaſon that no Notice has 
been taken of them in the Catalogue between the 
24 of February and the 25th of April following. 
The: Times here ſet down are according to the 
aſtronomical Way of. reckoning, . which ſuppoſes the 
Day to commence at the Noon of each Day, or 
when the Sun:is upon: the :Meridian ; and counting 
the Time on in a ſucceſſive Order, without the 
Diſtinction of Morning and Afternoon, till the Sun 
returns to the Meridian again the next Day at Noon. 
Thus, fox Example, in the preceding Catalogue; the 
firſt Emerſion of the faſt Satellite is Laid to Happeri 
January 1. at 21 Hours 21 Minutes and 11 Se“ 
conds; that is, according to the Civil Way of rec- 


koning, on Jan. 2. at 30 Minutes 11 Seconds af- 
ter 9 in the Morning. 
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PHILOSOPHICAL 
TRANSACTIONS. 


For the Month of June, 1748. 


I. A Letter . the Neu m Miles 
D. D. F. R. S. to the Prefident, concern- 
ing the Storm of Thunder, whi 05 wagon d 
; I. 1748. P. 383 

A Letter from John Byrom Ih, A. 
1. R. S. to the Preſident, containing ſome 
Remarks. on Mr. Jeake s Plan for Short - 
Hand. þ. 388 
III. Part of two Letters from Mr. B. Cooke 

F. R. S. 0 Mr. Peter Collinſon F. R. S. con- 

cerning tbe Jparkling 0 F mn, and the 

Hair of Animals in the dark. 394 
IV. A Leiter from the "REN Mr. 

John Forſter 2 Mr. Henry Baker F. R. S. 
concerning an Farth qu ake at Taunton. 

398 
V. A Letter from John Byrom M. 4. and 
F. R. S. zo the Preſident, containing ſome 
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Experiments. ibid. 
VIII. Extra# of a Letter from Tho. Aery 
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IX. Tables of ſpecific Gravities, extracted 
From various ads, with ſome Obferva- 
tioms the ſame; communicated in a 
Letter 10 Martin Folkes Eſq; Preſident of 
the Royal Society, ty Richard Davies M.D. 
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I. A Letter from the Rev. Henry Miles 
D. D. F. R. S. to the Preſident, concern- 
ing the Storm of Thunder, which happen d 
June 12. 1748. e 


SIX, a 

Read June 23. I BEG Leave to communicate to you and 
1749. to the Royal Society ſome Account of 
the Effects of a Thunder-Storm, on two adjoining 
Houſes, at Stretham in Surrey, the 12" Inſtant, a 
little after 5 in the Morning. 5 
The preceding Day had been remarkably hot, and 
in the Afternoon very cloudy, with the uſual Indi- 
cations of an approaching Storm, in the Evening. 
At 9 at Night, the Wind Southerly, my Barometer 
ftood thus; one, which is the moſt ſenſible, at 29 
the other at 30. 2 o. The Ther- 
mometers (of $z//on's Conitruction) one without- 
doors, at 43 Degrees, another within, at 49 Degrees 
above o. or the freezing Point. 

At one next Morning, a Perſon apprehenſive of 
the Thunder, upon looking out at Window, was 
ſurprized to find an unuſual clear Sky, every-where 
equal to what is obſerved in froſty Weather, or 
after a high Wind, except that in a few Places ſome 
Thunder-Clouds ſhewed themſelves juſt above the 
Horizon. 
At 2 we heard Thunder at a Diſtance : At half an 
Hour paſt 3, when 1 got up, I perceived the Storm 
approaching apace from the South, where the Wind 
then was, but the darker Clouds ſcemed to bear off 
| Fe E e e chieffy 
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chiefly to the Eaſt and Weſt of us, ſo that 1 did not 


think we ſhould hear of any Miſchief near us. At 
4 we had a ſmart Shower of Rain, and about 5 
two loud Claps of Thunder over our Heads, but 
pretty high ; the Lightning was very pale, and the 
Flaſhes large, deſcending in a ſpiral Form, almoſt 
perpendicular to the Horizon to the Eaſtward of 
us which is the Situation of Stretham, and at about 
2 Miles diſtant from us. At a little before my Ba- 
rometers ſtood thus, 29. 2 Ngo, and 30. 26 7583 and 
continued ſucceſſively riſing and falling during the 
Storm, but very iaconſiderably. 

Upon hearing two Houſes were damaged, ſituate at 
the as of the Hill on which the mineral Wells are, 
fronting the Eaſt, by the Wood-Side, I went next 
Day to view them. The Houſe to the South, which 
is a public Houſe kept by Mr. Toward, ſeem d to 
have received the e Shock. Some of the Fa- 
mily being up, the front Door ſtood partly open, 
when the Storm began: The upper half was of Glaſs, 
fram'd like a Safh- Window, having two ſliding Shut- 
ters, one on each Side, which had not been taken 
down. The Glaſs between them was ſhatter d to Pieces, 
but the Shutters no-ways touch'd, except that a Nail 
in one of them was forc'd in a little way. To the 
Door-Poſt, on the left Hand, hung by an iron Pin 
an iron Bar, which ſerved to faſten the Door at 
Night: This Pin was driven out of the Poſt, and the 
Bar conſiderably bent, and in divers Places melted 
in ſmall Spots, as were the Hinges of the Door, 
chiefly upon the Edges in both, and the Door-Polt 
ſplit. A Sheet of Lead on the Pediment, or Shel- 
ter over the ſaid Door, was raiſed, and partly rolleu 


up 
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ap at one Corner; the Cornice underneath being 
torn off without being ſplit, a good Part of the Tile- 


ing near the Eaves and over the Pediment was 
looſened, and ſome Tiles beat off, and the Lathing 
and ſome of the Moldings of the Windows had 
taken Fire. | ef; 1 
In a Bed-Chamber fronting the Road, on the ſe- 
cond Floor where Mr. Howard lay, three Boards 
of the Lining of the Room, on the Eaſt Side, 
were driven inwards five or fix Inches at one 
End; but at the other the Nails were a little looſened 
only. In a Garret over this Bed- Chamber, the up- 
per Part of a Bed-Poſt was ſhiver'd; and nearly over 
where this Bed ſtood, a large Hole was broke in the 
Roof, on the Weſt Side, juſt by where one of the 
Chimneysgoes up; the Chimneys havingall additional 
Funnels of Brick-Work on the Top, of a roundiſh 
Form, and plaſter'd : Theſe were ſtruck, and in- 
clin'd to the North, eſpecially that which was on 
the South End of the Houſe, the Plaſter being beat 
off, and ſome of the Bricks broke down. There 
were about x3 Perſons in this Houſe, none of which 
received any. Hurt; tho' a Lad, who was in the 
Kitchen, into which the Door open'd, before-men- 
tion'd, and the Window of which (near where he 
was ſtanding) had ſeveral Panes of Glaſs broke, 
muſt certainly be much expoſed. He inform'd me, 
among other things, that the Fire flew about him 
in Sparks, like thoſe which fly out of burning Char- 
coal, but larger, and ſnapping as they do. Some 
Pieces of Glaſs were ſhewed me, which I found to 
have been melted, one of which I take the Liberty 
of laying befare you. | 

Ece 2 The 
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The adjoining Houſe, inhabited by Mr. Fjggins, 
had the Plaſtering beat- off in the Front in Patches, 


and one of the Chimneys crack'd for a great Length. 
In the Kitchen Window-Frame, one of the croſs 
Pieces, near the middle of the Window, had a Chip 
ſtruck off from it about 5 Inches in Length, and at one 
End about a Quarter of an Inch thick, but thin at the 
other, and near the Width of the Frame, but none 
of the Glaſs broke, nor the Lead bent, tho'-in a 
manner contiguous with the Splinter beat off. The 
ſame thing happen'd to a Parlour-Window, on the 
other End of the Houſe; both the Shivers were 
found directly oppoſite to the Windows, at ten or 
twelve Yards diſtant in the Road. 

In a ſmall Garret (which is next to Mr. Howard's 
Houſe) where two Maid-Servants lay, the Plaiſter 
was broken, to Appearance, inwards, on oppoſite 
Sides of the Room, and near the Feet of the Bed, 
which ſtood on each Side about three Quarters of a 
Yard from the Wall. The Breach on the Eaſt Side, 
near a Window (ſome Panes of the Glaſs of which 
were broken) was oppoſite to the Vailings of the 
Bed, which were ſinged, and a Hole burnt thro' 
them big enough to receive the End of one's fore 
Finger. On the oppolite Side, juſt by the Chim- 
ney, another Breach was made, of the ſame Height, 
in the Wall, which was continued downwards for 
about a Yard, but the Curtains not at all ſinged. 
Directly againſt this Breach, one of the Maids (who 
had got up) ſat on the Bed's Side, who was inſtantly 
ſtruck down, but received no Hurt: Upon enquiring 


of her, whether ſhe ſeemed to receive a Blow on 
any 
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any particular Part of her Body? ſhe replied, ſhe: 
was ſtruck all over alike. 
But the moſt remarkable, tho' the leaſt terrible 
Effect, appeared on the Frame of a Pannel of Wain- 
ſcot, about five Feet long, and about one and a 
half wide, in the Parlour fronting the Eaſt: On 
this Pannel a Landſcape is painted, and the Mould- 
ing belonging to it had been gilt, but on the laſt 
painting the Room, the Gilding was cover'd with 
the ſame Paint: That which cover'd the gilt Mould- 
ing was firipped off in irregular ragged Streaks 
throughout, ſo that the Gilding appeared as freſh as 
it may be thought to have look d when it was 
painted at firſt: And as the Gilding does not ſeem 
to have been affected, ſo neither does the Paint ap- 
pear to have been crack'd any-where, but where the 
Gilding lay under. 3 

If it be ſuppoſed, that the Lead in the Paint was 
melted by the Lightning, it will be difficult to ac- 
count for it, that it ſhould not at all affect the 
Paint contiguous with that which was upon the 
Gilding; tho” we ſuppoſe a Reſiſtance to have been 
made by the Leaf - Gold, and to have contributed 
to the producing the mention'd Effects. But fear- 
ing I have been already too prolix, I ask Leave to 
ſubſcribe myſelf, with the greateſt Reſpect, 


= SIX. 
Tour and the Royal Socicty's 


23. 
i moſt humble and moſt obedient Servant, 


H. Miles. 
II. 


Tooting, 
174 
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II. 4 Letter John Byrom M. A. 
F. R. 5. Zo t Fr dent, containing ſome 


Remarks on Mr. Jeake: 5. * fer Short- 
Hand. 


Honoured Sir, 


Read June 23. S it has been ſuggeſted to me, that 
1748. ſhould take ſome notice of the 
Plan for a Short. Hand by S. Jeale Eſquire, which 
was lately * read before us at the Royal Society, I 
take the Liberty of addreſſing to you the following 
Remarks, upon it; being, obliged. to thank you for 
the public Teſtimony which you were pleas'd to 
give, on that Occaſion, in favour of the Method 

which I had the Pleaſure of communicating to you ; 
and which, in your Judgment, confirm'd. by the 
Experience. of many-other. Gentlemen- who have 
learn'd it, appears ſufficiently to be perfected to 
Demonſtration. 

In the Paper read before us it is inferr d from the 
continual Succeſſion of new Short-Hands, that none 
of them were conſtructed upon right Principles, 
which, in the Opinion of the Propoſer of this Plan, 
arc briefly theſe ; 

I. There are in Nature but 8 ſimple Characters 
Vis. 4 reQilinear ones, (I — I N) and 4 crooked 
or ſemicircular (G JC): 

2. To avoid the Ambiguity and Confuſion that 
muſt ariſe from the Uſe of compound Characters, 
a perfect Short-Hand ſhould Orme of cheſe 8 {ſimple 
ones only. 

3. But whereas there are 3 times as many Letters 


(or more) in the common Alphabet, the Conſe- 
quence 
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two, three, or four Letters; as their Frequency of 
Occurrence, or Affinity to each other, ſhall ſuggeſt. 
4. From theſe Suppoſitions, amongſt a Variety 
of Alphabets that would equally. anſwer his Inten- 
tion, reſults the following, which (omitting, as need- 
leſs, the Letters 2, e, z, o, h) he propoſes for the 
Plan of a perfect Short-Hand ; and computes, with 
great Exactneſs, that it may be written in leſs than 
one Quarter of the Time that common Long-Hand. 
will require. \ 


The Alphabet. 
VC 1 
dt. Ir. mn. uu. ck x. bf p. "oh, 


This, Sir, with a Specimen of the Lord's Prayer,, 
as written in it, is the Whole of his Plan; which, 
as far as it goes, might have a plauſible Appearance 
to a Gentleman, at the firſt, Turn of his Thought 
towards Short-Hand; but a little practical Attention 
muſt have ſhown him how liable it was to the very 
Objection that he intended to remedy, US. Am- 
biguity. 

The firſt Mark, for inflance (L), in this ſhort Speci- 
men, ſtands for theſe 4 ſeveral Words which occur 
in it, Vis. our, will, evil, ever; and forty more 
that one might enumerate, muſt, whenever they 
occur, be repreſented by it; not to mention how 
often it muſt occaſion Ambiguity in the Beginning,, 
Middle, or End of a longer Word, or Marks, 
whereof it is a conſtituent Part only. 

Now, though in the Lord's Prayer it is eaſy, or 
in caſual Writing ene of his Learning and Saga- 
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quence is, that one Character muſt ſetve for one, 
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left for the Fancy of an Inventor to extend it far- 
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city might be able, by a long Familiarity with the 
Characters, to determine the Senſe of what was 
written in them, yet it is evident, that, to common 
Learners, a Difficulty ſo perpetually occurring muſt 
appear inſuperable. 

The Poſtulatum, likewiſe, which this Plan for 
Short-Hand is grounded on, is taken up too expe- 
ditiouſly; for, there being, in Nature, 4 reQilinear 
Strokes, the horizontal, the perpendicular, and the 
acute, and grave (if I may fo call them); it is mani- 
feſt, by Inſpection, that from theſe 4 Directions 
there will ariſe, at leaſt, 8 curvilinear Characters, as 
each of the ſtrait ones admits diſtinctly of 2 oppo- 


ſite Curves (= e 7 7 \ and there is 


no abſolute Neceſlity that any of them ſhould be al- 
ways ſemicircular ; a Shape that, for the moſt com- 
modious Combination of ſimple Characters, is in fact 
much oftener inconvenient than otherwile. 

The Alphabet then of ſimple CharaQters may be 
fairly enlarged by one third; and Room be alſo 


ther, if he ſhould find it convenient upon the 
Whole. 

1 fay, upon the Whole; for the worſt Short-Hand 
may happen to expreſs a few particular Words bet- 
ter than the beſt; and arbitrary Marks for Words or 
Sentences may be often ſhorter than regular ones : 
But this is no Inducement to write, in one Caſe, 
by a bad Method, and in the other, by none at all. 
Another Overſight, in this Plan, is the Neglect 
of Bcauty and Linearity ; though the Simplicity of 

Its 


EE 
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its Characters does not, perhaps, admit of ſuch enor- 
mous Scrawling as others may 


Fot, to inſtance. again in the Specimen; ſuppoſe 


113 c 


the Mark for the Word Temptation e which ex· 


relle a vaſt Variety af different Combinations of 
Conſonants, to be limited, þy, a previous Know- 
tedge of the Language, to that Word only, yet, after 
all, it is a very aukward one; and ought, by a com- 
mon Short: Hand Rule of leaving out fuch Conſo- 
nants as are not ſounded (as the p'is not in Tempra- 
tion) to have been form'd in another Manner () 
wherein the Beauty and Linearity, and, of courſe, 
rhe Brevity of the Mark would have been preſery'd. 
But Einendations of this Nature would, I doubt, 
in many Caſes, which continued writing ypon this 
Hypotheſis muſt exhibit, be utterly imprafticable. 
In fhort, this Gentleman fet out upon right Prin- 
ciples, which many hap- hazard - Undertakers have 
but little conſider'd; but he had not Leiſure enough, 
perhaps, to examine them to the Bottom; as was 
the Caſe with Dr. Green of Cambridge (he that 
wrote the Greenian Philoſophy, as he calls it), who 
form'd aShort-Hand for his own private Uſe, upon much 
the ſame Plan and Principles. He gave me one of 
his Setmons in it; and, upon Suggeſtion of the Ad- 
vantages that he miglit have taken, he ſaid, that for 
want of Time to conſider of his Scheme more tho- 
roughly, when he firſt adopted it, he had over. 


look d them. _ 
A perfe& Short 8 I "REY would * a So- 
lution of ſome ſuch Problem as this : — A Lan- 


** guage being given, to aſſign the moſt compendious 
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an Alphabet for his Plan x; but muſt. be ſenſible, that, 
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Method of expreſling it readily,. and legibly, by an 
Alphabet, and Rules, the beſt adapted to that Purpoſe. 
How caſy ſoever the general Principles of ſuch a 
Method may appear to be, there is a deal of Nicety 
required to put them in Execution: An exact Atten- 
tion to continual Trials and Amendments is neceſ- 
fary to aſcertain the Preference amongſt an infinite 
Variety of Diſpoſitions, which Inventors may ſelect, 
and throw their Characters into. So that it is no 
Wonder, that ſo many Publiſhers of new. Short - 
Hands content themſelves merely with ; {dx or 
at moſt with ſome ſtill imperfect Meliorations of 
foregoing Attempts. 
This Gentleman proceeds no. farther than t to make 


Were it never ſo complete a one, many compendious 
Applications of it might be obtain d by a proper 
Enquiry. into the Nature of our Language (the moſt 
happily ſuſceptible of this Art of 4 yt the Ab- 
breviations which it admits of, very intelligibly, in 
Writing. 

7" in, his Al habet, he catizely omits, the Let- 
ter þ (which is often wanted), and the Vowels à, 
e, i, o, and yet retains the Vowel , which is cer- 
tainly as needleſs as any of the reſt : But as a ſingle 
Point, in five diſtinct Situations, would have pro- 
vided. for them all alike, he might, as. well have 
added that to his Plan, in „ 5 to expreſs any par- 
ticular Vowel, upon G 3 becauſe it would 

not. 


% 


* Mr. Feake only offers his Plan as the mere Elements of 2 
Short-h 2 it to every Practitioner to build upon his Foun- 
dation, as they ſhall judge neceſſary from Practice: He retains the 


1, becauſe it often ſtands for v or ve or w. C. M. 
” 
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not have hurt his Alphabet; and becauſe the Read- 
ing of his Short-Hand without any Vowels at all, is 


ſo extremely difficult. 

For, as one of his trait Strokes () muſt tand 
for the Words am, an, in, on, no, me, him, home, 
&c. and one of his crooked ones (c) for as, is, us, 
ſo, has, his, eaſe, ice, uſe, ax, ox, &c. and fo of 
the reſt; he would himſelf, in all Probability, be 
often at a Loſs to diſtinguiſh what he had written, 
upon his own Plan k. 
The Confonants/7 and v he has taken no notice 
of; as if the common Way of repeating. 24 Letters 
did really give a juſt Idea of an Alphabet; which it 
does not; nor can a perfect Short-· Hand for out Lan- 
guage (or any other reſpectiveiy) well be plann d, 
without conſidering the real Al phabet, or Table of 
every particular. Sound, or Mokena of Sound ; 
that is to fay, Vowel or Conſonant which occurs 
in it; and then adjuſting the proper Characters to 
them, and taking all the Advantages that either 
Nature or Cuſtom may afford. 

I do not recollect, that any Author has ever en- 
ter d into ſuch a Diſquiſition with a View to Short- 
Hand; but, with a View to other Advantages, many 
different Accounts have been given of a real or uni- 
verſal Alphabet; ſeveral of them by eminent Mem- 
bers of the Royal Society: That propos d by Mr. 
Lodwick, in particular, is publiſh'd in the Tranſ. 
Ne. 182. but might, I think, be reduc'd into leſs 


Compaſs, 
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* Vowels may be known to be antecedent or conſequent, by the 
Mark being wrote above or below the Line of Level: e.g. © as, c fa; 
\ am, \ ma: The Ambiguities in many of theſe Words are not im- 
portant, viz. as, bas, is, his, uſe, us. S. J. 
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Compaſs, and ſet in a plainer Light; and if it be 
agrecable, li ſhall, on this Occaſion attempt to do it. 
In the mean time, Sir, it will not, I hope, be 
thought impertinent in me to offer theſe Remarks 
upon the Plan that has been laid before us, of an 
Art which I have taken ſo much Pains to cultivate, 
and bring to that Perfection which my firſt and laſt 
Intention of introducing one common Standard, for 


If I have ſucceeded, Gentlemen will, I;penkuade 
. myſelf, concur to facilitate the Deſign ; which tho 
the Accidents of Life, at a Diſtance from this Place, 
have hitherto retarded, I am intent upon accom- 
pliſhing to the utmoſt of my Power. 
I thank you, Sir, for the many Marks of Friend- 
uy which you have ſhown me, and am 


TERS Dur obliged humble Servant, 


J . Byrom. 


III. Part of two Letters from Mr.B. Cooke 
F. R. S. to Mr. Peter Collinſon F. R. S. con- 
cerning the ſparkling of Flanel, and the 


HFair / * in the * 
hs © 
Newport, Iſle Y Wight May 1 9 1748, 
Dear Couſin, 
my 23. T FANCY at laſt this Sparkling of the 


Flanel *, and ſuch-like Bodies, will be 
And it is poſſible, I 
conceive 


found to be quite electrical: 


* See Phil. Tran. 1. 483, P. 457. 


Csosl! 
conceive, that the acid Steams of the Sulphur, 

burnt under the extended Flanel in the Time of 
bleaching, may unite themſelves with the Oil (with 
F wy avs Bait as well as ung Arc found by Analy ſis 


And that Cn] like this may be in the Caſe 
- ſeems not improbable; ſinceꝰ it hath been obſerved, 
that this'/Apptarance hath happened moſt conſpicu- 

- ous: in froſty Weather; in which Seaſon there is 

generally not only a greater Purity of the Air, and 
. Abſence of Moiſture; but all hairy and horny Sub- 
ſtances (and: Hairs you know are but ſmall Horns) 
are more elaſtic, and conſequently ſaſceptible of, 

and capable of exciting, the firongeſt Vibrations. 
And, on the contrary, the lixivial,- Salts uſed in 
waſhing may deſtroy the ſulphureous Acid, and diſ- 
charge the Oil; whence the Hairs will become 
more flexible and limber, and be rendered leſs fit 
for, exciting the electrical Fire. And the ſame may 
happen when  Flanel is much worn, and by that 
means filled with the alcaline Effluoid's, which go 
off from moſt (of the higher Order of) Animals 
by Tranſpiration; which may diflolve the animal 

Sulphur, weaken the Spring of the Hairs, and ſo 

tender the Phænomenon more difficult. I am, 


My good Friend, 
- Me ft ſmcerely yours, 


[0396]. 


Dear deten, ; Newport, June 1. 1748. 
T ſhould have been mention d, that the Flanel had 
been wore but few Days; and that it was im- 
mediately upon ſhaking the Under-Coat from that 
which was. worn above it, that the Sparks were 
emitted; and that their Appearance was in a broad 
Streak almoſt contiguous, attended with a Crack- 
ling os Snapping, ke what may be obſerved on 
moving the Finger nimbly. along over the prime 
+ Conductor, when. excited in the electtifying Ma- 
chine; of which the Lady was able to form a Com- 
pariſon, having afterwards ſeen ſome. — 
of that ſort. 
This Appearance returned at the ne time, and 
on the — Occaſion, two or three Nights after, 
but more languid, till it was quite loſt. 
A Lady, who was informed of this, leſſened the 
Surprize (which had been thought almoſt ominous) 
by affuring, that ſhe: had ſeen the fame Phznome- 
non — in new Flanel, but never in any that had 
| been long warn or waſh'd: And that the Flanel being 
l | render d damp with Sea-W ater, and afterwards dried, 
. would heighten the Flaſhing which ſhe imputed to the 
I. Sulphur us di in bleaching. However that be, I ſhall 
only obſerve, that theſe Sparklings had the crack- 
I. ling Criterion of electrical Fire; and that Hair and 
Wool, as well as Silk, are Electrics per ſe, and 
unctuous and ſul phurous Bodies more electric than 
11 others of the ſame Denſity. 
bi Dr. Wall hath oblig'd the Public with a curious 
Diſſertation on a ſimilar Subject, which I gueſs would 
be 
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be particularly entertaining while you are on this 
Speculation- See Phil. Tranſ. No. 3 14, p. 69. 
Bartholin ſuppoſes untuous Efiuvia to have a 
great Share in thefe ' Appearances: His Words are 
theſe, which I chufe to quote; the Book * e Luce 
Aninalium being not very common: Imo quod 
« admirationem excedit, collectaæ olcaginofi effluvii 
4 reliquiz, longo interjecto tempore, in ſcintillas 
<« refolvunmr: | enim faſcias vel tænias ferico textas, 
« ſcq uſu deititas, leviter excutiamius, igniculi ſuſci- 
t tantur ct fdintillz:--- and quotes à Paſſage out of 


G Opinion. 


eſuer de Herbs lucentibas,to confium his 
The ſame Writer tells us, that Theodore Bega was 
to be ſeen in the dark, © ob fulgorem externum 
t circa oculorum orbes;” — but whether this Light 
proceeded ſcom the Ball of the Eyes, or Hairs of 
the Brows or Lids, he does not mention. — Nor 
is that learried Ako r ſo exact in ſome other Cir- 
cumflanees in other Examples of this ſort as could 
be wiſh'd. However, I think what he fays of the 
Duke of Mantua deſerves a Remark. — Quicquid 
> tits pro vero habendum eſt quod de Carola Gon- 
Saga Mantuæ Duce conſtans fama tulit, levi per 
< totam cutem facta frictione flagrantes ſpecies exire 
<« ſolitas.” — But here alſo it were to be wiſh'd he 
had let us know whether this great Man, of a moſt 
illuſtrious Family, had not ſome particular 9 or 
ſcaly Texture or Covering to his Skin. 

Buy this; I gueſs, you are excited to know how 
this Author, who livd about a hundred vous: 2 

ves 


— — 


* Tho. Bartholinus de Luce Hominum et i bb. üi⸗ 
Hafuiæ 1669, 80. 


4 


— - — 


—_— — kemi 


5 — * ww „ — 
7 ˙ --  _.-- ww. — — „ 
- * 


—_— — 
— — __ 
— "ou —_ N 
ws * — — % — r een 
LY — {4 
= # 2 » = = - 
1 75 — — — = 
p 4 . 
— 0 — — * 2 * 
— ä—ũ— — — — —— — — 8 — — 
* — - - _— , 1 yy —_ A = 4 my 
. — 
. — x" - - " 
- * = # 4 C m—_ . - 


* * 1 * 
- * 
- = — 
_ - — 

— 
— A a 
1 
— — 

— * wa — — — — — - 2 * 

— * — — * - 


—  c- 
— 22. 


= | 
_ : 
g- 
. 
: 
4 W 


* — . * — — * — . 
p * —— : — * _ W — 1 * a 
1 F RENPErRIIr,g  a— 2 GQc———— a 
.* — * 
„ $ n 
209 . 


N — 5 n 
© . 
_ a2 D F XY 
- „„ P — — — < 
— 


— 2 
- 
— 2 — . * — . — - 8 
. g . om” .ꝛ2ꝛ — —ů —— — ——ñ-üꝛ. Z T—T—— w % 
— * * F 
. — 0 _ 1 , 2 — a 
* — . — - - - . 
* - - -> — — —— — — — — — - — * * 
oy — * = _- - -—— LR * — o » — - - 5 * — * — * 
2 a _= — 1 __ > _ — - _ y = 2 - : a \ — - — * I 
= ” = — * — - 8 8 4 v 7 — a — — 
* * —_ — — —— - = 5 — T7 . : 


_ 
SY 


J 3980] 

ſolves theſe: Appearances,” of which he: tad profed- 
ſedly tate. Take it in his- on Words. 
Ariſtoteles (l. i. m. m. cx.) docebat —— quod 
© oninis natura ejus fit: eſſentiæ procrtatrix, qualis: 
pla eſt enimvero ſunt ad cone watibnem : ſpe- 
« Ciei omnis, ejuſdem ſingulæ particulæ; vim ſe dif- 
<« fundendi obtinuerunt, et ſpargendi, per individua 
CT multiplicata, ita ne lux primæva et naturalis, fin- 
« gulari numinis. conſilio, eælementorum mixtioni 
« addita, mote, minor intercidat, et extinguatur cum 
c ſpeciei non revocando caſu, eo mods conſervari 
ee debuit, quo ſerventur omnia, per inſitanb 1 naturæ 
<« potentiam ſui rn. Sc. 
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W. 4 "Latter from the * Revere 
John Forſter 70 Mr. Henry Baker 792 R, $ 
n an 7 Hank qu ake at Taunt ton. 


Read on: 15. N Anſwer to your Inquities'© concern- 
r ing the Earthquake, which happen d 
laſt Tem on the firſt Day of July, when I was at 
Taunton in Somerſetſhire, after raking ſome Pains 
to inform myſelf more particularly what other Peo- 
ple obſerved in different Places, you any 2 
on the Truth of what follows. 

Between Ten and Eleven o Clock at Night, on 
the ſaid firſt Day of Fuly 1747. being my ſelf in ſome 
Company at Taunton, we were ſuddenly ſurpriſed 
with a rumbling Noiſe like diſtant Thunder, which 


was followed immediately by fo conſiderable a 
Motion 


L 399. } 
ay: of the Earth, that, the Chaiꝑ whereon 1 


nder me. The Noiſe and Shak 
to _ from a Diſtance, and EE EN = 


in ſach a manner as if a 1 1105 

— and continued nearly the ſame T. 

a Waggon would require to go about — ib 
Yards. : The Motion went from South-Eaſt to 
North-Weſt; which being the Direction of the Street, 
on one Side whereof the Houſe ſtood, ſome of us 
— at firſt that a Waggon had really gone 
along *; but, upon running out and enquiring, We 
found there had been no Waggon: And N as 
we were ſatisfied afterwards, no Waggon could have 
been heard or felt in the back 123 where we ſat, 
on account of its too great Diſtance from the Street. 
Notwithſtanding this happened between Ten and 
Eleven o Clock at Night, when moſt of the Town 
were in Bed, the Shock was ſo ſenſible, that many 
People got up very much terrified; and they waking 
others, the Conſternation ſoon became general; in- 
ſomuch that, altho' it was a rainy Night, Numbers 
of People ran out int o their Gardens, and ſpent the 
Night there, being apprehenſive of other Shocks. 
The Account then newly brought us of a dreadful 
Earthquake at Lima, being freſh in every body's 
Mind, contributed to increaſe. the Surprize. 

A worthy Clergyman, who lives five Miles from 
Taunton, informed me, that the China and Glaſſes 
upon the Cupboards in his Houſe rattled and ſhook 

as if they would fall down, and the Bells in his 


Houſe 


—_—_—. 


* See ſomething like this in 85 Tranſ. u. 4557 P. 289. 
88 


Ln 
Houſe fang. A Petſon WRG was ät that dme dem- 
ing on foot to Trantbn Hkewiſe told me, that the 
_Noife to him like che Diſch#ge of Cann 
at a „ and came kufnblürg — tl the 
Faun ie Faber Hm ir mach 4 manner that he 
eSild hatfly Keep upon Bis Eegs; Severd [others 
alſo that Were abroad Affred 55 they Had ach 
ad, to fate theinfelves From falling. 
e Extent of this Earthquake, as fir 2s 1 can 
learn, was frorh Sta to Sea; that is, from the South 
CHEN to the” Fevern.- It moved from South-Eaſt 
North Watt, ata was feſt in every Pariſh through 
A whott 'Coutle, which is in Length about forty 
Miles: Nor was its Breadth' much leſs; 'for it was 
felt at the ſame time both at Exeter and 'Crookhorn, 
which fie from bhe another about! the ſame Diftance 
'of forty Miles, in a Line direQly acroſs its before- 
—_— d Courſe. 
This, Sir, is the deſt Accoutit I ain able to give; 
and 1 ſhall add POP more, but chat 1 am . 


7 our moſt Bumble Sorvant, 
John F orſter. 


7. 8 T have heard it reported that there were 
Flaſhes of Lightning at the time of the Earth- 
quake; but F neither ſaw any myſelf, nor have 
met With any body 'tliat could afftm he did, 
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V. 1 Letter fro 2: John Byrom Ad. 17 
F. R. C. 2 Zbe L. contain 
Remarls an Mr. Lodwick' s Agha Albans © 
156971 any . 
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FAVING, by's your 322 'bot- 


| dN. SZ. pf 0 2 
aitions, 2 ais ont cane gre 4 
Univerſal Alphabet; by «Fregcis d 5 
1 fhal give a brief Account of It and; in Gbedi- 
ence to your Commands at the laſt e bed 
vour to ſhew how it may he reduced into le 
Pat, and fer in a plainet Light. 
Mt. Laduict ꝓtomiſes firſt che Advantages of 
ſuch 'an/Alghaber ; hich I may as Well Fefer to as 
repeat they all center in acquiring, deſcribing, or 
perpetuating the true Sounds of any Language, by. 2 
Standard Character for all. 

Heithen defines what a ſingle Sound, what a com- 
pounded one, a Vowel, Conſonant, Diphehong, 
and Triphthong is; all which is likewiſe ſufficient —57 
obvious, and needs, no Repetition. 
To proceed directly, therefore, to his Alphabet, 
or Collection of all the ſingle Vowels gr Conſo- 
nants which are uſed in any Language, the Number 
of Vowels is, according to him, 14, which are, all 
but 3, expreſſed in — Words in the * 
ing 1 * N 


OY 


Gg 8 2 5 $ 4 2 EO 


Table to be all ſuch; and yet, in the Words Tal- 


L "voy 


1. 4=— fall To - 8. MI. — muis. Low Dutch 
Ss 4 — tallow 1233 — 
a =—tale, Tos: r 
4. E ell. * 4k god ——— OMe. Dt 
5. ea— real 12. 4 — une. French 
6. 1 — ill 13. 0 — fo 


5 u dure. French 14. ou — roulu. 


„ e, he fays, are the! Vowels, ch of which 

ng. and ſhort ; ſburt, ar in the Words God, 
* in; Jong,” as in Ball, Demand, Seen, c. 
As any Vowel founded by itſelf is naturally long, 
1 take it "for granted that he intended the 14 in this 


low, tell, till, tunne, the Vowels; as we now pro- 


- nounce them ar leaſt, are all ſhort; and in the Words 


tile and tould, a Diphthong (or Compoſition of 2 
Vowels pronounc'd in the Time of one) is ſounded : 
So that there are but 5 long Vowels accounted for 
in our Language by the Words tall, tale, real, 
tone, fool. The foreign Words, as it would be nice 
and endleſs to diſpute "4 ſo it comes not within 
the Compaſs of my preſent Deſign; which is to give 
a Liſt of Vowels, whereby to. diſcriminate, as con- 
veniently as may be, all the Inſtances of Vocality 
that occur, diſtinctly, in the Englifh Lang anguage; for 
which T apprehend that half the Number in his Ca- 
talogue, or 7 Characters, would be, to all attainable 
Purpoſes, ſufficient. 
As we commonly reckon but 5 Vowels in our 
Alphabet, 4, e, i, o, u; two of which, viz. i and u, 


"are really Diphthongs, I muſt denote the ſingle 
Vowels 


[4937] 
iece, as Cuſtom ſometimes does; 
mean; and betting Foo i 


. Vowels by 2 Þ 
to ſhew which 


ſmalleſt Aperture of the Organs to the. mat dilated, 
they arc theſe, 58% In bus im 
: 10 ; | 5 1 * 
I. A 0 is 
2. ſto, | 
3. | 
4. freat. 
5. Aale 
6. aaron ſtamen | 
7. autumn ſtall | 


Though vocal Sounds, like inſtrumental, may, in 
Speculation, admit of numberlefs Diſtinctions, yet, 
as Experience ſhews that 7 Notes, flatten'd or ſharp- 
enced, upon Occaſion, ſuffice for a practical Gamut, 
or Scale of Muſic, ſo I incline to think, that 7 vo- 
cal Notes or Vowels, varied in ſome correſpondent 
manner, or ſtruck, as one may fay, in diphthongal 
or triphthongal Chords with each other, may well 
enough account for the Sounds of our Language; 
or poſlibly of any other, if it be conſider d, that dif- 
ferent Voices, as well as Inſtruments, have ſome- 
what ſo peculiar in them, that nothing but the Ear 
itſelf is able to diſtinguiſn. ; 

However, as far as theſe 7 Vowels extend, if they 
were denoted by any common Characters, as, ſup- 
poſe at preſent, by the 7 firſt numeral Figures, the 
abſurd Variety which Cuſtom has introduc'd of ex- 
preſſing the fame vocal Sounds, amongſt different 
Nations, even uſing the ſame alphabetical Charac- 
ters, 


L 
tere, world, in 3 Steer meaſute, be immediately 


Logs Feftance wy: bete for many; ; the Word We 
in Engliſb, and the Word oui in French; however 
differently written, have the ſame Sound, or Com- 
poſi tion Ut Sound, from our Vowels vo, and ee, or 
their ou "and 1; if then the Figure vx Was always to 
denote th&. Sound that we expreſs by vo, the French 
by ou, the Jtalians by u, &c. and the Figure 3 was 
to denote bur er, and their 2, in like manner, the 
combind Character, or Diphthong 13, would be 
ſounded alike by all Readers of any Nation, who. 
ſhould previouſly be agreed upon ſuch a common 
Charatter. 

And allowing Mr. Lodwick's Notion, that there 
ute 3 Vowels in other Languages, which ours has 
not, there will remain the Figures 8, 9, ©, to ex- 
p tes them by or any other: Characters i may be 
pitchd upon. What 1 aim at is to ſhew, that, 
through àh over Purſuit of Accuracy, he has mul- 
riplied his Vowels, without any apparent Neceſſity. 

And the Caſe is the ſame with reſpect to his Con- 
ſonants, which he thus ranges into 11 Files, and 6 
Ranks. 


Eo 2. 3. | 4. 
1 B bon D dark, jet . G gane 
2 P pond T tart Ch che K came 
3M mind N name gn ſeign Fr. ng ſong 
32 
p. = 


I 1 


dh ibis j jean Fr. g gaen Low V Valley 


th thing th ball ch dach Dutch F Folly 
n danſe 'F n 


6. 


11 


33 
hang 1 


10. 11. 


Jam R rand W wang 


9. 


7 
L 


= 
3 
4 / ; 


By this Diſtribution one is fed to think, at firſt; 
that he would hint that there were in Language 11 
times 6, or 66 Conſonants; though Experience had 
taught him to complete the 6 Ranks of his ſecond 
File only. ONCE Sag > Fo oomoben 
But, as the Mark (=) by which he fignifies that 
there are indeed analogous Conſonants that might be 
expreſs d in thoſe Places, but with a Difference that 
would be too nice for common Diſcernment ; and 
ſuch as he had never heard expreſſed in any Lan- 
guage; as this Mark, I ſay, occurs but 8 times, 1 
will ſuppole him to take the real Number of Con- 
ſonants in Nature to be 37, whereof 29 may an- 
ſwer the Purpoſcs of an univerſal Alphabet. 
To reduce both Files and Ranks into leſs Com- 
paſs, and plainer Order, I would take the real Con- 
ſonants of his firſt and fifth Files into one File. or 
Rank; and place them in this manner 
| P. B. M. F. V. 
diſmiſſing the 5 unexpreſs d (and, for any thing that 
appears, inexpre ſſible ones) as imaginary. « 
And to this Order of Conſonants all ſuch as are 
uſed in our Language may be adjuſted ; for, begin- 
ning thus with the labial and labio-dental, Conſo- 
nants, and fo proceeding to the Gutturals, they will 
and, in Rank and File, after this manner. 


4 


P. 


— 8 9 
* k 4 \ 


wherein their mutual Analogy and Correſpondence 
ſeems to appear in the plaineſt Light that one can 
poſlibly put them in; as a little Attention will-ber- 
ter diſcover, than a Prolixity of Particulars explain. 
„ not, I ſhall be glad to be ſet right, if I am 
miſtaken in ſuppoſing, 1. That here is no Conſonant 
omitted, which is really uſed in our common Pro- 
nunciation ; or, 2. That here ate none ſuperfluous, 
or compounded ; or, 3. That, in this View of them, 
their Relation to each other is the moſt diſcernible. 
I except the Letter H, which may have its Place 
amongſt the guttural conſonantal Aſpirates, which 
Tome foreign Nations are accuſtomed to, but ours, 
in general, is not: And thefe, as J conceive, will 
not be found to be diſtinctly more than what the 
Addition of a fifth Rank to the foregoing may ex- 


n 
E Power or Force of this peculiar Letter is fo ca- 
pable of Intermixture with that of others in this Table, 
and that of the Naſo-guttural NM, of ſliding, without its 
full Expreſſion, into a following Conſonant (as it does 
particularly in French Pronunciation), that they haye 
led the Writers on this Subject to imagine Conſo- 
nants in Nature, which they endeavour to expreſs 
by N French, gn, ng, and by divers Changes of 
the Letters h, x, g, that give an attentive Examiner 
no clear Idea of any diſtin&t Conſonant, but rather 
7 ws 9 15 perplex 


0 171 
perplex the Matter by unintelligible Niceties, and 


hinder the Proſpect of an univerſal Alphabet, by 

ſeeming Impoſſibilities of arriving at it. FO 
T and V, which conſtitute Mr. Lodwick's gt and 

11th File of Conſonants, are equal to the Vowels 


ee and : His two Dutch Conſonants may have 
their Place in the th Rank above mention ld. 

So that omitting ſuch of his 29 as ought, if theſe 
Obſervations ate juſt, to be omitted, there will re- 
main the 20 that are here digeſted into 5 Files and 
4 Ranks, for the real Alphabet of Conſonants in 
the Engliſb Language; together with the H, which 
whether it may be reckon'd one or not, I ſhall leave 
to the Grammarians. , 

The 5 Files, for an Aſſiſtance to the Memory, 
may by the Help of intermediate Vowels, be com- 
pris'd in 5 technical Words of an hexameter Verſe, 
ſuch as, 77 fs) Ti 8 


PaSTiKa, BoZDaGo, MeRLIN, FiShThoChe, VeZhaDbJo. 


And the 4 Ranks, as they begin with the Letters 
P, &, T, X, may, for the ſame Reaſon, be called 
Prima, Secunda, Tertia, Quarta, (=Kuarta) Claſſis. 
Theſe 20 Conſonants may appear to be too few; 
but I much queſtion whether the real Alphabet of 


any Language has either more in Number, or better 


fitted for the Purpoſes of Speech than this of ours: 


The Difference lies chiefly in the Gutturals, which 
the Orzentals, Welſh, Germans, &c. pronounce dif- 
ferently from us. | 


Our Neighbours the French (which is 


very re- 


markable) few as theſe 20 are, have but 16 of 
1 


them; 


[408 
them; and yet they are able to expreſs themſelves 
with greater Fluency and Preciſion than we can well 
be Maſters of, till we ſhall imitate their Care to 
poliſh and to propagate their Language, by ſome 
Attention to the Improvement of our Own. 

They have none of our th, Ab, ch; or js and if 
a Man's Name, ſuppoſe, were Thatch th edge, they 
would not be able, without previous Practice, to 
pronounce any one of theſe 4 Conſonants, which 
help to compoſe it, and which Cuſtom obliges us 
to denote, ſo abſurdly, by 9 Letters that have not 
the alphabetical Force of any one of theſe 4 amongſt 
them. 

The moſt im portant Reflection upon the Subject 
is this, that a we have in our Language but 
7 diſtinct Sounds or Vowels, and thrice the } Num- 
ber of Stops or Modifications of them; if we had 
accordingly 28 Letters or Types appropriated to 
them, and always wrote or printed what we ſpoke, 
the Theory of Reading might be acquired in as few 
Hours, as it coſts at preſent Months or Years to ac- 
quir© it in. 

But I "I the Purſuit of this Topic any far- 
ther; underſtanding; from Gentlemen who were de- 
ſirous that I ſhould examine Mr. Lodwick's Scheme 
immediately, that the Society would break up tor 
the Summer, at the next Meeting: Attendance up- 
on my Short-hand Scholars has obliged me to urge 
what occurr'd npon the Petuſal of it as briefly as [ 
could, and o. I ſubmit it to ane and 
am, Cc. 

Nn ei ti) Km 94: ec VI. 
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VI. 4 Roman Fiſcription found at Bath, com- 
municated to the Royal Society by the Rev. 
William Stukely 11. D. Fellow Z the: Coll. 


of PHH F. R. S. and Rector of St. George 
the Harper, London. 5 


9 June 30. | „ 
1748. 
- VITELLIVSY MAT 
NIA © zE7T ANN VS 
CIvEs v HISP Y CAVRIE SIS 


EQ ALAE VETTON VM CR 


ANN vXXXXVIYSIIP VXXVI 
. _ 


Thus to be read. Lucius Vitellius Maximinian} 
filius Titus Ancinus, * civis Hiſpanus Caurienſis 8 


equitum ale Vettonum curator, annos xl vi Nipendii 
xXXVI. hic ſepultus eſt. A 


VII. Extra& of a Letter from the Rev. Dr. 
Stephen Hales F. R. §. to the Rev. Mr. 
Weſtly Hall, concerning Some Electrical 


Experiments. 


Dear Hr, 3 * Teddington, Feb. 23, ws 
Read June 30. HE Favour of yours of Jan. 27. I 
* ſhould have anſwer'd ſooner, but 


have been prevented by Variety of Buſineſs, eſpe⸗ 
Hh h 2 | cially 


* Like uubes,  labes, ſepes. § Of the City of Coria in Spain. 


[ 410 } 


cially the being much in London; where I faw laſt 
Week ſome cleQrical Experiments; in which new 


Ficld of Reſearches there are daily new Diſcoveries 
made: The active electric Fluid ſeems to be a great 
Agent, in Conjunction with the Air, in the Pro- 
duction of Fire. 

A warm thick Piece of Iron being ſuſpended by 

two ſilk Lines, had a warm very thick Piece of Braſs 
laid on it, on which was placed a common Hen's Egg : 
When electriſed, the Flaſhes from the Iron were of 
a bright ſilyer light Colour; from the Braſs (eſpe- 
cially near it) the Flaſhes were green; and from the 
Egg of a yellowiſh Flame Colour; which ſeems to 
argue, that ſome Particles of thoſe different Bodies 
were carried off in the Flaſhes, whence theſe dif- 
ferent Colours were exhibited. 
It is ſuſpected that great Degrees of electrifying 
have occaſionꝭ d ſome Women to miſcarry; and no 
Wonder that ſuch ſudden Shocks ſhould do it. I 
wrote to Mr. King the Experimenter to electrify a 
Frog, while the Circulation of its Blood was viewed 
with a Microſcope, to ſee if it accelerated its Mo- 
tion, which he has not yet done. 

He obſerves, that a Piece of Linen that has never 
been waſhed, will ſoon give a good Degree of Elec- 
tricity to a large warm glaſs Tube; vzz. on account 
of the mealy Paſte, which Weavers dreſs the Linen 
with; and therefore any Piece of Linen thus dreſſed 
will do. 

I gave an Account in the G Evening P of 
September laſt of the great Benefit of 2.94 in 

cugate, and in the Succeſs Frigate for Georgia, which 
lay five Months wind- bound in our Chanel with the 


Tranſports for ce n the reſt of which wo 
a 
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all very ſickly ; but in the Georgia Frigate, in which 
were about 300 Men, all were in good Health; and 


laſt Week I was informed that they got all in Health 
to Georgia. 


* * * 
Tour obliged and 


aſfectionate humble Servant, 
Stephen Hales. 


VIII. Extra of a Letter from Tho. Aery 
M. D. to Cromwell Mortimer M. D. 
Secret. R. S. containing the Particulars of 
the Cure of a Wound in the Cornea, and a 
Laceration of the Uvea in the Eye of a 


Woman. 


Whiteh June 8. 
SIR aven, 14. 174 


Read June 30. OUR laudable Endeavours to pro- 
1748. ITE Y mote the Art of Medicine, make 
me willing to hope you will pardon the Freedom [I 
take of acquainting you with the following Caſe, 
tho' I have not the Happineſs of your Acquaintance ; 
and I beg the Fayour of you to lay it before the 
Royal Society, to publiſh, if you approve of it; which 
will oblige, Sir, | 

| Your humble Servant, 


Thomas Aery. 
A 
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0O0O0R Widow, aged 26 Yeats, of a pale 
Complexion, was for ſeveral Years now- and- 
then ſubject to the Colic. Dec. 26. 1744. ſhe re- 
ceived a Wound in the Cornea of her right Eye, by 
the Spear of a common Fork, which alſo divided 
the Uvea. Part of the aqueous Humour was diſ- 
charg'd, the Eye loſt its Tranſparency, had a violent 
Pain in it, and ſhe could only diſtinguiſh Objects 
when ſhe look'd down. I order'd her a Collyrium 
prepared of the Balſ. Tolut. Camphor. ſolut. in Sp. 
Vin. Ag. Plantag. cum pauxillo Tint. Mart. 
Mynſicht. A few Drops of this blood-warm was 
to be uſed frequently; to bleed her largely in the 
Arm, and her Diet was to conſiſt of Water-Gruel, 
Ag. Hord. and freſh Broth. 

Next Day ſhe had no Pain in the Eye, but com- 
plain'd ſhe ſaw- Motes floating before it : I order'd 
her a Purge of Infuſ. Sennæ, and an aſtringent Fo- 
mentation to her Temples and Eyelids, The Day 
following the Eye was inflamed, and the Lids tu- 
mefied, and ſhe had a Pain in her Head, The Col. 
Hrium was changed to Roſe-water and Vinegar, ag 
5 s. Roche-Alum gr. v. 3 Drops twice a Day. The 
29% the Inflammation increaſing, the Infuſ. Senne 
and Bleeding were repeated, and the Parts were fo- 
mented only with Spirit of Wine. The 31* the 
Inflammation continued to decreaſe, till after a 
Fright. - Fan. 5. the Inflammation increaſing, the 
Sides of the Wound became a little protuberanr. 
The Senna was repeated, and a Bliſter laid bchind 
the right Ear, and an emollient Collyrium was uſed: 
Next 


T 
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Next Day the Swelling of the Eyelids was gone: 


The 1 1ch ſhe had a Shew of the Menſes, and the 
Wound appeared healed: From the 157 to the 24th 
the Inflammation continued to abate; only one Day 
it increaſcd by fretting and weeping much; but by 
bleeding ſhe grew better, and ſo ſhe continued to 
the 30th; unleſs one Day, upon catching Cold, her 
Eye became exceedingly inflamed, which was re- 
lieved by bleeding. Feb. 4. ſhe had a little Pain in 
her Eye, and the Tuniq adnata looked a little red. 
Soon after dropping in of 2 Drops of cold Water, 
the Eyclids ſwelled, and a violent Inflammation of 
the Eye enſued, with a Speck appearing ; but theſe 
Symptoms went off by repeated Applications of 
Leeches and a mercurial Purge. The 19th a Ster- 
nutatory of Hellebore and Euphorbium was order'd. 

In a few Days after the Inflammation left her Eye; 
when ſhe complained ſhe ſaw double; which Com- 
plaints alſo ſoon left her. 8 

The Eye is myopical, and ſhe ſees the right Side 
of Objects a little darkened ; yet ſhe can read pretty 
ſmall Characters. The Uvea is not united where 
it was divided, but (till retains its natural Power of 
Contraction; the Tranſparcncy of the Humours and 
Convexity of the Cornea are the ſame as be fore; 
there is no Scar upon the Cornea; the Shape of 
the Pupil is much alter'd, as may be ſeen by the 
Figure of the Eyc, which I ſend herewith. See ig. 

E | | 8 . | 

f 55 catching Cold ſhe is ſubj ect to a flight Pain 
in her Eye. At preſent there remains no other Al- 
teration than what I have juſt mention'd, and what 
neceſſarily follows from the ContraQtion of the Pu- 
gil, the not admitting a ſufficient Quantity of Rays 
to 
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to paſs to the Retina, uponwhich Account ſhe is ſhort- 
ſighted. Her ſeeing Objects darkened on one Side, 
may proceed from the artificial Part of the Papi 
being ſituate nigher to the great Cantbus of the Eye 
than uſual in Nature; by which the Rays which 
fall on the Side of the Cornea next to the little Can- 
thus of the Eye, being partly intercepted, muſt oc- 
caſion a Defect in the Pictute; from which Defect 
a Darkneſs will be ſeen on one Side of the Object. 
To the Weakneſs of the Veſſels of the Eye we may 
attribute the Pain of the Eye upon catching Cold: It 
oft times happens to thoſe who have had a ſevere 
Ophthalmia, that, during Life, the ſmall Veſſels are 
too weak; and hence, from flight Cauſes being diſ- 
tended, they will be painful, and frequently red. 


This Caſe is known to ſeveral in this Place, pat- 
ticularly to Mr. Blencowe, an ingenious Surgeon 
and Apothecary. 

Some Remarks occur from this Caſe ; vigz. 

1. Her Cure would have been performed ſooner, if 

her Circumſtances had allowed of her obſerving 
an exact Regimen. ” 

2. When her Eye had little or no Appearance of 
Inflammation, I tried cold Water, but with rather 
bad Succeſs. All cold Applications to inflamed 
Eyes, Aſtringents or Repellents, require the utmoſt 
Caution in applying them; for if they produce 
not a good, they will produce a bad Effect. In 
ſlight Caſes they oft have very happy Effe&s, but 
where the obſtruent Matter is ſo fixt that it will 
not ſuffer itſelf to be eaſily repell'd back, the, 
Veſſels being ſtraitened, the Fluids coagulated 
the 
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this Caſe from the Application of cold Water. 
3 The good Effects of Evacuations are very evi- 
dent in abating the Inflammation. Wounds in 

the Cornea, attended with a Wound of the Uvea, 


Scar. 
5. An artificial Pupil, made by Litting the Uvea 
in a different Method from that invented by the 
ingenious Mr. Cheſelden. 

6. The Neceſlity of changing the Topics, according 
to the State of the. Diſtemper; which has been 
remarked before by ſeyeral celebrated Authors. 


A, This Figure repreſents the __ as it appears at 
preſent. 


_ — A — 


"The Sos IETY adjourned to October. 27. 1748. 
— — — — Cc 


the Diſeaſe will be increaſed ;_ which happen d in 


and a troubleſome Ophthalmy, heal without any 
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IX. Tables of ſpecific Gravities, extracted 
ram various Authors, with 1 078 obferva- 
lions upon the ſame, communicated in a 
Later i Martin Falkes i Preſident of 
the Royal Society, by Richard Davies M. B. 


Preſinted Feb, 18. HE manifold applications which 
OP" may be made, for the purpoſes of 
Natural Philoſsphy, of tha relations which Bodies 
bear to each other, by their reſpective Specifies Gra- 
vities, engaged me ſome years. ſince to collect all the 
experiments of this ſort I could meet with in the 
courſe of my ſtudies, and alſo to make ſeveral new 


ones of my own with the fame. deſign. 
When my collection began to bg;{omewhat con- 
ſiderable, 1 diſpofed the ſeveral bodies ig Tables ac- 


cording to their ſpecies, Which I found to be the 
thod, as my tables were by 


moſt convenient 
. —— ä * . „* . 
this means capable of receiving additions in any 


part, without deſtroying the form of the whole: 
and as they were thereby eafy- and ready to he con- 
ſulted, and well diſpoſed for the forming of imme- 
diate compariſons between the ſeveral bodies of the 
lame ſpecies. 

Bat having now no farther opportunities of en- 
latgihg my collection, J hereby beg leave to recom- 
mend the proſecution of my deſign to others, os a 
ſubject well deſerving the attention of ſome of the 
members of the Royal Society, to whom I therefore 


preſent theſe my tables: withing they may prove of 
| ſome 
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ſome uſe and ſervice to the inquiſitive and philofo- 
phical part of the world. As I perſuade myſelf they 
really will, when' they fhall be farther rectifiect, by the 
omiſſion of the ertonebus 6t ancettaifi experiments ; 
when they ſhall be enlarged by the addition of ſuch 
others, as may ftilt be found in good authors, or 
which yet temaitt unpubliſhed in the cloſets of the 
curious: and eſpecially if ſome ſuch gentlemen as 
have skill, leifure, and opportunities, ſhall pleaſe 
to ſupply theit remaining defects, by the com- 
munication of their own - obferyations, made upon 
thoſe bodies, whoſe ſpecific gravities have not as yet 
been carefully recorded. SE Hans os | 


Denique cur alias alits præſtare videmus 
DVanere res tebus, nihilo majofe figura ? E 
Nam, ſi tantundem-eſt in Lane glomere, quantum 
Corporis in Plumbo ſt, tantundum pendere par eff. 
= Lucret. 
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A ſtort account of the Authors, from whoſe 
writings and experiments, the following Tables 
. have been collected, with ſome remarks upon 

the experiments, themſekves, and the manner in 


which they appear to have. been made... 
H E antients have left but few particulars con- 

A  cerning the different ſpecific gravities of bodies, 
tho it is plain they were in the general: ſufficiently 
acquainted: with them: : It was by the khowledge 
of the various weights of gold and ſilver, that Ar- 
chimedes is recorded to have detected the famous 
fraud committed in Hero's crown, as Vitruvius has 
at large related in his Architecture, l. ix. c. 13. 
and it is from the fame great philofopher, that we have 
derived the demonſtration of thoſe hydroſtatical 
rules, by which the proportions are beſt to be 
known, of the ſeveral weights or denſities of dif- 
ferent bodies, having the ſame bulk or magnitude: 
as may be ſeen in his tract De inſidentibus humido, 
loſt in the Greek original, but retrieved in great mea- 
ſure, as it is ſaid, from an Arabic tranſlation. It 
was publiſhed in Latin, with a commentary by 
Federicus Commandinus at Bononia 1565, 4, and 
the ſubſtance of it by Dr. Barrow in his Archimedes, 
printed likewiſe in 4* at London 1675. 
Plmy, in the xviii. book of his Natural Hiftory, 
has ſet down the proportional weights of ſome ſorts 
of grain, among which he fays that barley is the 
lighteſt. Leviſſimum ex his hordeum, raro excedit, 
[zn ſingulos nimirum modios] xv libras, et faba xxii. 
I als Ponderoſius 
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Ponderoſſus far, magiſque etiamnum triticum. And 
a little further on, ex his generibus [ frumenti ſci- 
licet] que Romam invehuntur, leviſſimum eſt Galli- 
cum, atque e Cherſoneſo aduectum: quippe non ex- 
cedunt in modium vicenas libras, ſi quis granum 
ipſum ponderet. Adjicit Sardum ſelibras, Alexan- 
arinum et trientes: hoc et Siculs pondus. Bæoticum 
totam libram addit: Africum et dodrantes. In 
Tranſpadand Italia ſcio vicenas quinas libras farris 
madios pendere: circa Cluſum et ſenas. And the ſame 
author in his xxxiij. bock, ſpeaking of quickſilver, 
obſerves that ĩt is the heavieſt of all ſubſtances, gold 
only excepted. Omnia ei innatant, præter aurum: 
id unum ad ſe trahit. Which Vitruvius had alſo 
taken notice of, and had mentioned beſides the weight 
of a known meaſure of it, that of four Roman Sex- 
tarii. Eæ autem ¶ guttæ nempe argentivivi que inter 
ſe congruunt et una confunduntur] cum ſint quatuor 
ſextariorum men ſuræ, cum expenduntur, inveniuntur 
115 pondo centum. Cum in aliquo vaſe eſt confu- 

um, ſi ſupra id lapidis centenarii pondus imponitur, 
natat in ſummo: neque eum liquorem poteſt onere 
ſuo premere, nec elidere, nec difſipare : centenario 
ſubla to, ſi ibi auri ſerupulum imponatur, non natabit, 
fed ad imum per ſe deprimetur, Ita non amplitu- 
dine ponderis, ſed genere ſingularum rerum gravita- 
tem eſſe, non eſt negandum. Archit. I. vii. c. 8. 
Again, 9, Rhenmnius Fannins Palæmon, in his 
fragment De ponderibus et menſuris, has given us 
an obſervation, - of the proportional gravities of 
Water, Oil, and Honey, 
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——=Libre, ut memorant, beſſemr ſeætarius addet, 
Sen paros pendas latices, ſen dona Lyæi, 
Addunt ſemiſſem Libre labentis Olivi, 
Selibramque ferunt mellis ſupereſſe bilibri. 


That is to ſay, that the Sextarius of either water ot 
wine weighed 2o ounces, the ſame meaſure of oil 18, 
and of honey 30. Their ſpecific weights were there- 
fore in proportion as 1.0, 0.9, and 1. 5, exactly 
agreeable to what Villalpandus determined about 
the beginning of the laſt century: Vet was this au- 
thor himſelf ſenſible that theſe were not to be look'd 
upon as very nice experiments, 5 


Her tamen aſſenſu facili ſunt credits nobis. 
Namque nec errantes undis labentibus ammnes, 
Nec merſi puteis latices, aut fonte perenni 
Manantes, par pondus habent: non denique vina, 
Quæ campi aut colles nuperve aut ante tulere, 
Quod tibi mechanica p̃romptum eft depromere 


Atſter which he proceeds to deſcribe a good pretty 
inſtrument for the ready finding of the different 
ſpecific gravitics of fluids, and ſhews how thoſe of 
ſolids alſo may be hydtoftatically diſcovered. And fo 
much ſhall ſuffice for what I had to mention from the 
antients relating to this ſubject: I now come to 
thoſe who have written within theſe laſt hundred 
and fifty years. | 


Francis 
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Francis Bacon, Lord Verulam &c. in his Hiſtoria 
denſi et rari, printed in the fecond yolume of his 
works in folio, London 1741. p. 69. has given a 
table, which he calls, Tabula coitionis et expan- 
ſunis materie per ſpatia in tangibilibus. (que ſci- 
licet dotantur pondere) cum ſupputatione rationum: 
in corporibus diverſis. This tract does not appear 
to have been publiſhed till after his death, which 
happened in the year 1626, but was probably written 
ſeveral years before; and the experiments were even 
as he tells us made long before that. Hanc Tabu- 
lam multis abhinc annis confeci, atque ut memini, 
bona ufus diligentia. I therefore apprehend it to 
be the oldeſt table of Specific Gravities now extanr.. 
The experiments therein mentioned were not made 
hydroſtatically, but with a cube of an ounce weight 

of pure Gold, as he ſays, to which he cauſed cubes 
of other materials to be made equal in ſize: as he 
did, alſo two hollow ones of ſilver, and of equal 
weights, the one to be weighed empty, and the 
other filled with ſuch liquid as he wanted to exa- 
mine. He was himſelf ſenſible that his experiments 
of this ſore were, notwithſtanding his care, very 
defective, Po/jit proculdubis tabula multo exattior 

* Compont, videlicet tum ex pluribus, tum ex ampliore 
menſurai: id quod ad exattas rationes plurimum 
facit, et amnino paranda eſt, cum res fit ex funa- 
mentalibus. From among theſe, notwithſtanding 
their imperfection, as they appear to have been ſome 
of the: firſt experiments of the ſort regularly digeſted, 
and as they were beſides. made by ſo great a man, I 
have extracted the ſpecific gravities of the fixed metals, 
which I have inſerted as examples in the follow- 


ing tables: after reducing them to the common 
4 form, 
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form, upon the ſuppoſition that pute gold was, ac. 
cording to Ghetaldus, juſt 19 times as heavy ag 
water. And this 1 have rather choſen to do, than 
to make uſe of his Eordſhip's own weight of water 
iven_in the table, which in the manner he took 
i could not be very exact, and which beſides would 
not have brought out the ſpecific- gravity. of pure 
gold more than 18 times as much ; and that of the 
other metals in proportion. This table contains in 
all 78 articles. En. 1 
There are alſo in the third volume of the ſame 
edition of his works, p. 223, Certain experiments 
made by the Lord Bacon about weight in air and 
water. Theſe are truly hydroſtatical, but very im- 
perfect, I have not therefore inſerted any of them 
in the following collection. TRE oy 


Marinas Ghetaldus, a nobleman of Raguſa, pub- 
liſhed in quarts at Rome, in 1603, his treatiſe en- 
titled, Promotus Archimedes, ſeu de variis corpo- 


rum generibus gravitate et magnitudine comparatis, 


wherein he has given a compariſon between the ſpe- 
cific gravities of water and eleven other different 
ſubſtances, from his own hydroſtatical experiments 
made with care and exactneſs. Theſe I have in- 
ſerted : expreſſing the numbers as they ſtand in his 
own book, but I have afterwards alſo for uniformity 
reduced them to the decimal form. I have beſides 
at the end tranſcribed at large the two tables of 
this author, in which every one of the twelve ſorts 
of bodies he treats about is ſucceſſively compared 
with all the others, both in weight and magni- 
tude, : 


Fathes 


„ 
Father Johannes Baptiſta Villalpandus, a Jet it 
of Cordoua in Spain, in his Apparatus Urbis et 
Templi Hieroſolymitani, printed in folio at Rome 
in 1604, exhibited a table of the proportional weights 
of the ſeven metals and ſome other ſubſtances, from 
his own experiments, made with great care as he 
tells us, by the means of ſix equal ſolid cubes of the 
fixed meals, and a hollow cubical veſſel 8 times as 
large, for the comparing Mercury, Honey, Water, 
and Oil with the fame. His numbers, which are 
inſerted under his name in the following tables, 
were alſo again publiſhed afterwards by Joh. Henr. 
Alſtedius in his Encyclopedia univerſa, printed in 
2 vols. in folio at Herborn 1630, and by Henry 
Van Etten, in his Mathematical recreations, from 
whence they have been often tranſcribed into other 
books. Villalpanduss book, which is only the third 
volume of a work begun to be publiſhed ſeveral 
years before, was itſelf printed ſo ſoon after Ghetal- 
dus's, that it is probable he either never ſaw that 
author, or not at leaſt till after his own experiments 
were made. 


Mr. Edmund Gunter, in his Deſcription and 
Uſe of the Lector, printed after his death by Mr. 
Samuel Foſter in 1626, having occaſion to make 
mention of the ſpecific weights of the ſeveral fixed 
metals, quoted Ghetaldus, and made uſe of his pro- 
portions, and ſo did alſo Mr. William Onghtred, 
in his Circles of Proportion, firſt publiſhed in quarts 
1633, with this only difference, as to the form, 
that he changed Ghetalaus's unit into 210, whereby 
he expreſſed all his relations in whole numbers. It 
is Iikewiſe probable that D. Henrion took from the 
i K k K ſame 
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ſame place the numbers he applied in his Uſage du 
Compas de Proportion, printed at Paris in 1631, 
8. although he has not given them all with exact- 
neſs, for the ſake as it ſeems of uſing ſimpler yulgar 
fractions. i | : 


Father Marinus Merſennus, a French Minim, in his 
Cogitata Phyſico-Mathematica, printed at Paris in 
1644. 4, has given from the obſetvations of his ac- 
curate friend Petrus Pętitus, a table of the ſpecific 
gravitics of the metals and ſome other bodies, making 
Gold 100, Water 54, and the reſt in proportion. 
Theſe I have reduced to the common form, and 
inſerted under his name in the following tables. The 
ſame were afterwards made uſe of by Father Francis 
Milliet de Chales, Jeſuit, in his Curſus Mathema- 
ticus, Monſicur Ozanam, Profefior Wolfius, and ſe- 
veral others. I have not ſeen Petituss own book, 
but it was entitled L Uſage ou le moyen de pratiquer 
par une Regle toutes les Operations du Compas de 
Proportion —angmentees des Tables de la Pesanteur 
et Grandeur des Metaux &c. had a privilege dated 
in 1625. tho it is ſaid not to have been printed till 
ſome years after. The ſame Father Merſennus has 
alſo taken notice, in his general preface, of a table 
of 20 ſpecific gravities, ſome time before publiſhed 
by Monſ. Aleaume, which he there ſets down, but 
which he alſo obſerves to be very incorrect. I have 
not therefore inſerted any of them in this collection. 


Mr. Smethwick, one of the earlieſt members of 
the Royal Society, communicated to the ſame in July 
1670, the weights of a cubic inch of ſeveral different 

ſubſtances; 
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ſubſtances; ſaid to have been formerly taken by Mr. 
Reynolds in the Tower of London. This gentle- 
man was the ſame who compoſed ſeyeral tables re- 
lating to the price of Gold and Silver, which were 
publiſhed in a book entitled The Secrets of the 
Goldſmith's Art, at London 1676, in octavo. Theſe 
weights are expreſſed in decimals of an Aver- 
dupois Pound, are carried to 8 places of figures, 
and ſeem to have been carefully and accurately col- 
lected. I have therefore in the following tables re- 
duced them to the common form, in order to give 
them their proper authority with the reſt, I am 
ignorant whether theſe weights were ever before 
printed or not, neither can I give any account, after 
what particular manner the experiments were made, 
from which they were taken. They were commu- 
nicated to me from the regiſter-books of the Royal 
Society; and I ſhall only obſerve, that the abſolute 
weight here aſſigned of a cubic inch of common 
water does not differ more than a ſmall fraction of 
a grain, from the weight of the ſame afterwards 
determined by Mr. Ward of Cheſter. 


The Philoſophical Society, meeting at Oxford, 
directed ſeveral experiments to be made hydroſta- 
tically by their members, concerning the ſpecific 
gravities of various bodies; which being digeſted 
into a table, were by Dr. Muſgrave communicated 
to the Royal Society the 21*day of March 1684. 
ſoon after which they were printed in the 169th num- 
ber of the Philoſophical Tranſactions. Theſe experi- 
ments were, according to Dr. Muſgrave, made by 
Mr. Caſwell and Mr. Walker : they are all originals, 
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and eſteemed ſome of the moſt accurate that are 
extant. | 


The hanourable Robert Boyle, at the end of his 
Medicina hydroſtatica, firſt publiſhed at London in 
1690, 8*. ſubjoined a table of the ſpecific gravi- 
ties of ſeveral bodies, accurately taken from his 
own hydroſtatical experiments. Beſides which, 
there are allo in the ſame tract, and in other 
parts of his works, ſeveral experiments of this 
excellent author's, which he has given occaſionally, 
together with the uſes reſulting from them. To 
ſuch of theſe in the following collection, as were 
taken from the table juſt mentioned, I have barely 
annexed his name, but to ſuch of the others as oc- 
curred, I have alſo added the volume, page, and co- 
lumn, of the late folio edition of his works in 1744, 
where the ſame are to be found. It may be noted, 
that in the firſt edition of the Medicina hydrofta- 
tica, there were ſeveral errors of the preſs. Such 


of them as I could diſcover by calculation, I have 
corrected in the following pages. 


There is a table publiſhed under the name of 
J. C. in the 199 number of the Philoſophical 
Tranſaftions, A“. 1693: and this is evidently a 
ſupplement to that above-mentioned of the Philo- 
ſaphical Society meeting at Oxford. The experi- 
ments were, according to the initials F. C. made by 


the ſame curious perſon Mr. 70hu Caſwell, and ate 
therefore of the ſame eſtimation as the others. 


M. Homberg, of the Royal Academy of Sciences at 
Paris, read a memoir in 1699, wherein he took no 


tice 
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tice of the expanſion of all ſubſtances by heat, and the 
contration of the fame by cold: from whence it 


bodies would conſtantly be found leſs in the ſummer 
and greater in the winter. And this he ſhew'd from 
the experiments he had made upon ſeveral fluids, both 
in the ſummer and*the winter-ſeafons, by means of 
an inſtrument he had contrived and called an Aræ- 
ometer, being a large phial, to which he had ad- 
juſted a long and flender ſtem, whereby he could 
to good exactneſs determine, when it was filled with 
equal bulks or quantities of the ſeveral fluids he pro- 
poſed to examine. The reſult of his trials with 
this inſtrument he digeſted into a ſhort table, 
which was printed in the memoirs of the Aca- 
demy for the ſame year 1699. This table John 
Caſpar Eiſenfebmid afterwards republiſhed with ſe- 
veral additions, in his tract De Ponderibus et Men- 
ſuris, printed at Strasburg in x708, 89. changing it 
to a more convenient form for his purpoſe, by re- 
ducing the different fluids therein named to the 
known bulk of a cubical Paris inch. So much of 
this table as I thought might be of ſeryice, 1 have 
here ſubjoined to the others in the following col- 
lection, but 1 have alſo made an alteration in the 
form, the better to fit it for general uſe, by omit- 
ting the abſolute weights of the ſeveral bodies in 
ſummer and winter, and placing inftead of them, 
after the name of each body a decimal number, ex- 
preſſing the proportion of its weight in winter to 
its weight in ſummer, ſuppoſed to be eyery-where 
repreſented by unity. 

\ Sir 


muſt follow, that the ſpecific gravities of the ſame 
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Sir Jſaac Newton Knt. in his Opticks printed 
in . at London 1704, gave a table of the ſpecific 
gravities of ſeveral diaphanous bodies. The experi- 
ments were made by him with a view chiefly to 
optical enquiries, and to enable him to compare 
their denſities with their ſeveral refractive powers: 
we may therefore be well aſſuted that they were 
made by the great author with the moſt ſcrupulous 
care and exactneſs. The table conſiſts of 22 articles. 


John Harris D.D. in his Lexicon Technicum, 
firſt printed at London in 1704, fol. republiſhed at 
large the feveral tables of ſpecific gravities of the 
Oxford Society and I. C. from the Philoſophical 
T; 1 and that of the honourable Robert 
Boyle from his Medicina hydroſtatica, to which 
laſt he alſo added ſome experiments of his own, 
made as it ſeems with good accuracy. Theſe are 
here extracted, and placed under his name in the 


following tables. 


Mr. John Ward of Cheſter, in his Toung Mathe- 
matician's Guide, firſt printed, as I take it in 1706, 
acquaints us, that he had himſelf for his own fatil- 
faction, made ſeveral experiments upon the different 
ſpecitic gravities of various bodies; and that he was 
of opinion, that he had obtained the proportion of the 
weight that one body bears to another of the ſame 
bulk and magnitude, as nicely as the nature of ſuch 
matter, as might be contracted or brought into a 
leſſer body (vig. either by drying, hammering, or 
otherwiſe) would admit of. And he has accordingly 
2 given 
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given us in the faid book the weight of a cubic inch 
of 24 different ſubſtances, both in Troy and Aver- 
dupois ounces and decimal parts of an ounce; which 
he further aſſures us requird more charge, care, and 
trouble, to find aut nicely, than he was at firſt aware 
of. This table appears to have been well eſteem d, 
and to have had the ſanction of Mr. Catess appro- 
bation, by his taking it, when reduced to the com- 
mon form, into that collection which he drew: up 


for his own hydroſtatical lectures. 


Roger Cotes M A. and Plumian Profeſſor of Aſtro- 
nomy and experimental Philoſophy at Cambridge, firſt 
giving about the year 1707 a Courſe of Hyaroſtatical 
and Pneumatical Experiments, in conjunction with 
Mr. Hhifton in that Univerſity, drew up, for the 
uſe of that cqurſe, a very accurate Table of Specific 
Gravities, colleQing from ſeveral places ſuch expe- 
riments-as he took to be moſt exact, and the beſt 
to be depended upon. And as the judgment of ſo 
great a man cannot but give a general reputation to 
ſuch experiments as he had fo ſelected, I have 


guiſh all ſuch by the addition of the letter C, after 
the names of ſuch perſons from whom they firſt 
appear to have been taken, adding alſo the name of 
Cotes at length, to ſuch others as I have not met 
with elſewhere, and which I therefore take to have 
been tranſcribed from the memoranda of his own 
experiments. This table of Mr. Cotes's uſed firſt to 
be given in M.. to thoſe who attended his lec- 
tures; but it was afterwards printed in a ſingle ſheer, 
relating to a Courſe of Experiments at Cambridge 

"* 


thought proper, in the following tables, to diſtin- 
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in 1720, and ſinee in Mr. Cotes's Hydroffatical and 
Preumatical Teitures, when they were publiſhed 
at large in 8. by his facceſſor Dr. Smith, now the 
worthy Maſter of Trinity College. In theſe printed 
Lectures were inſerted the gravities of Human Blood, 
its Sera, &c. from Dr. Jurin, inſtend of thoſe 
that had before been made uſe of from Mt. Boyle. 


Mr. Fruncis Hauksbee, nòw Clerk to the Royal 
Society, did, about the year 17 10, begin, in con- 
junction with Mr. Mhiſton, who had then newly 
left the Univerſity, to give hydroſtatical lectures c. 
in London ; for the purpoſe of which he reprinted in 
a thin volume in 4, in which arc the ſchemes of 
his experiments, Mr. Cotess table of Specific Gra- 
vities above - mentioned. To which he added, 
from tryals of his own, the weights of Steel, ſoft, 
hard, and temper'd, which are printed with his name 
in the following Tables, as are alſo ſome other ex- 
periments, which he has ſince occaſionally made, 
and communicated to me. Mr. Cotes's table, with 
the above-mention'd additions of Mr. Hauksbee, 
was afrerwards again publiſhed by Dr. Shaw, in his 
Abridgment of Mr. Boyles Philoſophical Works, at 
London, 1725, 4*. vol. ii. p. 345. 


Fobn Freind M. D. at the end of his Prælectiones 
Chymicæ, printed at London in 1709, 8“. has publiſhed 
fome new tables of the Specific Gravities both of ſo- 
lid and fluid bodies, entirely taken from his own ori- 
ginal experiments. And as theſe tables contain an 
account of a very uſeful ſet of bodies, upon which few 
or no other experiments have been made: it is great 


pity 
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pity that this truly learned and elegant writer was 
not more accurate in his tryals than he appears to 
have been. Many of his experiments having indeed 
been made in ſo lax and improper a manner, and 
ſo many errors having been committed in them, 
that one can not with ſecurity depend upon theſe 
tables, tho containing otherwife facts one would 
ſo much deſire to be truly informed about. I 
have however here inſerted the ſeveral particulars 
of his two laſt tables, which immediately concern 
Specific Gravities, after correcting ſuch errors in 
calculation as I could certainly come at : And I 
hope that I ſhall be excuſed for this free cenſure 
upon part of the works of a gentleman, who 
has ſo well deſerved of the learned world, and ac- 
quired fo juſt a reputation in it. 


James Turin, M. D. and ſeveral years Secretary 
of the Royal Society, gave, in N“. 361 of the Phi 
loſophical Tranſactions, A. 1719, ſome original 
and very accurate experiments made by himſelf, upon 
the Specific Gravity of Human Blood, at ſeveral 
times during the ſix preceding years. Theſe were 
accompanied with a very curious diſcourſe, which 
has ſince been tranſlated by himſelf, into Latin, and 
reprinted in his Diſſertationes Phyſico Mathematics, 
Lond. 1732. 8*. THE 
This gentleman has alſo, in N'. 369 of the ſame 
Tranſactions, obliged us with ſome very judicious 
and uſeful remarks; relating to the caution to be 
uſed in examining the ſpecific gravity of ſolids, by 
weighing them in water; for want of attending to 
which, ſeveral forts of bodies, ſuch as human Cal- 


LIE z cali, 


22 — . : 
7 = — — _ 
— —.— — SES g «„ IST EA. 
8 —— — 2 — — = 
WL. ä — a * 
— 2 - — . _— — 
PS * 


[ 432 ]- 

culi, the ſubſtance of all woods, &#c. have appeared, 
from their pores and ſmall cavities filled up with 
air, to be conſiderably lighter than they really are, 


John Woodward M. D. and Profeſſor of Phyſic 
in Greſham College, had, as he acquaints us in 
ſeveral places of his works, made a great num- 
ber of experiments upon the ſpecific weights, of 
mineral and other foſſil bodies, but which being 
probably contained in thoſe of his papers which he 
ordered to be ſuppreſſed at his death, are thereby 
loſt to the world, to which they would without 
all doubt have been very acceptable. All I have 
been able to pick up are a very few mentioned in 
the Catalogue of the Engliſh Foſſils in his Collection, 
publiſhed ſince his deceaſe, in 8*. at London 1729. 


Mr. Gabriel Fahrenheit F. R. S. communicated, 

in Ne. 383. of the Philoſophical Tranſattions, A 
Table of the Specific Gravities of 28 ſeveral ſub- 
ſtances, from hydroſtatical experiments of his own, 
made with great care and exactneſs; to which he 
ſubjoined ſome obſervations upon the _manner in 
which his trials were performed, together with a 
deſcription of the inſtruments in particular which 
he made uſe of to examine the gravitics of Fluids. 
To ſome of his experiments which he thought re- 
quired a greater nicety, he has affixed an aſterisk in 
his table, ſignifying fuch to have been adjuſted to 
the temperature of the air, when his Thermome- 
ters ſtood at the height of 48 degrees. This gen- 
rleman, who is well known by the reputation of 
his Mercurial Thermometers, which he made with 
| great 


Ts] 
great curioſity, and which are now generally uſed, was 
in England in the year 1724. | 


Profeſſor Peter van Muſ5chenbroek, of Utrecht, 
publiſhed in his Elementa Phyſicæ at Leyden in 8“. 
1734. a large table of Specific Gravities, which he 
attcrwards yet ſomewhat further enlarged in his 
Eſſai de Phyſique in French, at Leyden 1739. 4®. 
This table contains almoſt all the preceding ones, 
but without the names of the authors from whom 
they were collected. I have among thoſe which 
follow inſerted, under this author's name, ſuch ex- 
periments as I had not before met with elfewhere: 
making uſe of the Latin edition as the more cor- 
rect, except in ſuch articles which are only to be 
found in the French. 


Mr. John Ellicott F. R. S. having an opportunity 
in the year 1745. to examine the weight of ſome 
large Diamonds, he accordingly, with the utmoſt 
care, and with exquiſite aſſay- ſcales which very ſen - 
ſibly turned with the 200" part of a grain, took 
the ſpecific gravities of 14 of thoſe Diamonds, 4 of 
which came from the Braſils, and the other 10 
from the Eaſt Indies. Theſe experiments he com- 
municated to the Preſident of the Royal Society, 
who cauſed them to be read at one of their meet- 
ings, and afterwards publiſhed them in N'. 476. 
of the Philoſophical Tranſattions. Among theſe 
Braſilian Diamonds, one was of the abſolute weight 
of 92,425, another of 88,21; and among the 
Eaſt - Indian ones, one of 29,525 Troy grains. 
And as the ſize of theſe ſtones made them much 

LII2 fitter 
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fitter for theſe enquiries, than any others which had 
probably ever before been uſed for the ſame pur- 
poſe, ſo the known accuracy of the author, the 
goodneſs of his inſtruments, and the conſiſtency of 
all his experiments, ſufficiently ſhew the ſpecific gra- 
vities he has delivered in his paper, may entirely be 
depended upon. | 5 
The fame curious perſon alſo communicated the 
Specific Gravities of fine and ſtandard Gold, publiſhed - 
under his name in the following tables, and which 
were deduced from experiments he was ſo kind as 
to make on purpoſe at my requeſt. | 
As I have juſt had occaſion to mention Diamonds, 
it may poſſibly not be foreign to the purpoſe here 
to take ſome notice of the Diamond Carat weight, 
uſed among jewellers, which weight was originally 
the Carat or 144'Þ part of the Venetian ounce, equal 
to 3,2 Troy Grains, but which is now; for want of 
an acknowledged ſtandard, ſomewhat degenerated 
from its firſt weight. I have myſelf found it, upon 
a medium of ſeveral experiments, equal to 3,17 Troy 
Grains; and I have the rather taken notice of this 
weight here, becauſe there happens to be a miſtake 
about it, both in Dr. Arbuthnot's and Mr. Dodſons 
tables, who have ſet down as it ſeems the number 
of Diamond Carats in a Troy Ounce, inſtead of the 
wc1izht of the Diamond Carat itſelf. This Carat is 
again divided into four of its own Grains, and thoſe 
into halves and quarters, commonly called the eighths 
and ſixteenths of a Carat: and thus the largeſt of the 
Diamonds juſt above- mentioned, weighed, in the 
jewellers phraſe, better than 29 Carats and almoſt 
half a Grain. 
2 


Mr. 
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Mr. James Dodſon, in his book called The 
Calculator, printed in 8“. at London in 1747, has 
inſerted a uſeful table of Specific Gravities, in which 
he has by the fitſt initial letter of their names dil- 
tinguiſhed the ſeveral authors he has quoted: and 
amongſt theſe are ſeveral new experiments marked 
with an L, which I am told were communicated 
from his own trials, by Mr. Charles Labelye, en- 
gineer, and which concern particularly the weights 
of ſeveral ſorts of ſtone and other materials uſed in 
building. Theſe I have alſo diſtinguiſhed by an L. 
as they ſtand in Mr. Dod/on's book. 


Mr.Geo. Graham,F.R.S. made for me, atthe requeſt 
of a friend, ſome accurate trials upon the weight, of 
Gold and Silver, both when reported fine, and when re- 
duced to the Engliſh Standard: all which Ihave inſerted 
under his name in the following tables. Wherein I 
have beſides reported ſome other ſingle Experiments 
which I occalionally met with, from Frederick Slare 
M. D. John Keillot Oxford, M. D. Stephen HalesD.D. 
and Edward Bayley of Havant in Hampſhire, M. D. 


Richard Davies M. D. I have laſtly to this 
Collection of Experiments added ſome of my own, 
which I endeavourcd to make with as much accu- 
racy, as the inſtruments I was provided with would 
allow of. My hydroſtatical Balance was one con- 
ſtructed ſcveral years ſince by Mr. Francis Hanuksbee, 
which I have conſtantly found to turn ſenſibly 
with half a grain: and the bodies upon which l 
made moſt of my trials, were taken from a col- 
lection of the Materia Medica formerly made by 
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G GOLD, fine. 


A Medal eſieemed to be near fine Gold 
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ni, and ftill preſerved in the library of 


«Vie 


ge in Cambridge. 


TASLS: 6. 
Of Metals. 


Ward, C. 


Or deſlai, ou de Coupelle. Muſschenbr. 
Ellicot. 


Fine Gold hammer'd. 


De. an ingot ſo accounted, and again 

refined with Antimony. 
Do. the ingot itſelf juſt mention'd. Ellicot. 
A Medal of the Royal Society, — 


fine Gold. Graham. 


A gold medal of Qu. Eliz. J. C. 
De. of Qu. Mary. 


3.C. 


Aurum. 1 


Id. Ghetaldus. 


(ex hyp.) 


A gold Coin of Alexander's 8. 
Gold. Reynolds. 
Aurum. Villalpandus. Peritus. 


Standard Gold (by which is underſtood 
Gold of 22 Carats, or ſuch of which 
our Guineas are intended to be coined). 
F.C. Ward. C. 

An old Jacobus. 1 ſuppoſe the ſcepter d 

piece. 5 

A Mentz gold Ducat. 


broad 


Harris. 


'E llicot. 


Aurum purum. Bacon 


F.C. 


19.636 
19.238 


19. 204 


19.158 


19.125 
19,100 


18.893 
1 8.806 
18.750 


18.888 


Aurcus 


e QUICKSILVER. 
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Aureus Ludovicus. Myſschenbr. 5 
A five Guinea piece of K. James II. 1687. 
with an Elephant. Graham. . . 
A Portugal piece of zl. 12s. 1731. ſup- 
poſed to be ncarly the ſame as Stand- 
ard. Graham. | . 
Guineas, ten weighed together. Davies. 
Do. on a mean of 7 trials upon thoſe of 
different reigns. Ellicoalt. 
A piece of Gold Coin of the Common- 
wWea' th. Harris. 3 a 
Guineas two new ones. Hauksbee. : 
A Grain of Scotch Gold, ſuch as Nature 
had made it. Boyle V. 30. 6. 125 
Electrum, a Britiſh Coin. 7 1 


Mercurius crudus. 


Freind. : f 


Mercury Spaniſh. Boyle V. 10. b. 


Mercure ſublime 511 fois. Mxſschens. 
Quickſilver. Oxford Joc. . . . . 
De. Ward. C. revived from the Ore. 

Boyle. : ; - . 
Fine 3 * 

Quickſilver, another Parcel. Orf. Hoe. 
Mercure amalgamé avec de I'Argent, 
affinè et ſub imè 100 fois. Muſs chenb. 
Mercurius. Fahrenheit. — — 
Argentum vivum. Ghetaldus. 133 
Mercure amalgame avec de l'Or afhne, et 
ſublime 100 fois; le meme meſlè avec 
du Plomb, enſuite converti en poudre 


et revivifrie. Musch. e 


18.166 


17.933 


17.854 
17.800 


17.726 


I7.625 
17.414 


12.286 


12.071 


14-117 


14. 110 
14.019 


I 4.000 
13-943 
13-593 


I 3.580 


13.57 5* 


13.571 


13.550 
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Coarſe Mercury. L. . . . ''« 19412 
Mercurius. Petitus. . „„ 
Quickſilver. Reynolds. . _. 13.147 


Þ LEAD. Reynolds. ms ; 11.856 
Plumbum. Villalpand. 0 11.650 
Id. Ghetaldus 114. b - 11.500 
Id. Bacon. ES - 11.459 


Lead. Harris. 8 . ; 11.420 
Hardeſt Lead. L. ; - > RIG 
Plumbum. Fahrenheit. . | - - 11.350 
Lead. Oxford Soc. Ward. 3233 
Plumbum. Petitus. ; - 11.343 
1 Harris. (an ordinary piece) . 11.330 

Cotes. a 1 
4B Germanicum. Muſchenb - 11.310 
Caſt Lead. L. ; . 11.260 


c SILVER, fine. Ward. C. a 11.091 
A Medal of the Royal . reported 


fine Silver. Graham. ; . 10.484, 
Argentum. Fahrenheit. : „„ 1 
Silver. Reynolds. ; 10.432 
Argentum. Villalpandus. . 10.400 
Id. Ghetaldus. 107. . - "$0332 
Id. Bacon. -_ 6331 


Id. Petitus. ; 10.219 
Sterling or Standard Silver ( that is, Silver 11 
oz. 2dVt, in the pound fine) Ahalf crown 
of K. William's Coin. Harrix. . 10.750 
Do. ſtruck into money. IL. R . 10.629 
D*. 76. Ms GC . 20-535 


. Z , 5 10.520 
A 


5 COPPER. Reynolds. AY 
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A new Crown: piece. 
| under the head. »— | 


Cuprum. FLillalpandus. 
As. Ghetaldus. Roſe Copper. Ward. 
C. Fine Copper. L. An old Cop- 


per Halfpeny, Charles II's Coin. 


Harris. . 5 
Copper in Half. pence. L. . 
As; Cuivre. Petitus. «- «+» 
Cuprum. Bacon. . 
Copper. Ox. Soc. . 
Cuprum Suecicum. Fahrenheit. 
Id. Japonenſe. F. ahrenheit. 
Id. Suecicum. Mmuſschenbr. 
Common Copper. 3 


” 
* 


BRASS. An old braſs gold weight marked 
Harris. R 33 
Aurichalcum. Bacon. 2 
A Piece of hammer'd Braſs. Harris. 
Es, Aitin, Calaminæ mixtum. Petitus. 


XXXIII. 


Aurichalcum. Fabrenbeit. 


Braſs hammer d. PF. C. Plate Braſs. 
Ward. . EET. 

Wrought Braſs. F. 0 : 3 

Caſt Brake Tas Ws 75 

Do. J. C. Ward. . 

D*®. Cotes. * . 


| Braſs hammer'd. Rey nolds. 0, 
Do. Caſt. Rey **. 4 WE 4 
A Piece of caſt Braſs. Harris. 


Mmm 


1746. LiMA 


10.284 


> 9.127 
= 9.100 


& IRON. Ferrum. Villalpandus. 


Do. of a key. 7 | 
A piece of hammer d Iron, perhaps part þ 


* TIN. Reynolds. hs 


Id. Villalpandus. Freind. So, 
| Etain d'Angleterre. Muſschenbr. I 


Stannum. Ghetaldus. 745 
Id. Provinciz Indiz Or. 1 3 
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Id. GHetaldus. 
Iron, forged. Reynolds. 


Ferrum. Petitus. ; > 

Id. Bacon. F | 0 P 

Spaniſh bar Iron. L. ET CL 

Swediſh DY. I. „ i 0 ; 

Ferrum. Fahrenhett. ; 
Iron. Cotes. 1 , 


C. Common Iron. Ward. 


Steel. Harrzs. a 
Iron caſt. Neynolds. 8 
D. caſt. L. 


" Sokteſt caſt Iron or Dutch Plates. 
IM. | : 5 
* J. C. Ward. — 1 : 
D®. Cotes. i d be a 


D. Spring Temper. Hauksbee. 


Do. Nealed ſoſt. L. 5 


Do, Soft. Heauksbee. 8 p 


Do. Hard. FHauksbee. . . 


De. H Harden d. L. . . 4 


Stannum. Bacon. 


Block Tin. Oxf. Soc. Ward. C. 


* 


Stannum Anglicanum. Fahrenheit. . . 
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1d. commune. Petitus. ; : 
Id. pururn. Petitus. . 
Block or Grain Tin. IL. X 


.* 1 


Notes and Obſervations. 


As! thought the uſes that might be made of theſe 
Tables, either in buſineſs or in philoſophy, would beſt 
be illuſtrated by a few ſhort notes, I have there- 
fore here occaſionally inſerted ſuch obſervations as 
occurred to me, whilſt I was reviſing them for the 
preſs: and as many of theſe related chiefly to the 
- preſent defects of my tables, thoſe I thought would 
probably be of ſervice, to ſuch as might hereafter 
take the trouble of improving or correcting them. 
As the particulars contained in the Tables were 
extracted from different books, at different times, 
and at firſt only intended for my own private uſe, 
I was not ſolicitous to preſerve one uniform lan- 
guage, but generally ſet down every experiment in 
my common place, in the words of the author I 
took it from: and as I have ſince found, that by a 
tranſlation I might ſometimes happen not ſo juſtly 
to repreſent the body intended, I have upon the 
whole judged it beſt, here alſo to tranſcribe them 
in the ſame languages in which they were at firſt 
delivered. 

To make experiments of this ſort with a ſufficient 
degree. of accuracy requires a pretty deal of care and 
pains : and as in ſuch as I have made myſelf, I have 
found great conveniency in the uſe of decimal 


weights, preferably to thoſe of the common form, 
Mm m 2 I 
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I would alſo recommend the uſe of ſuch to others, 
who ſhall pleaſe to employ themſelves in the like 
enquiries. Thoſe I have provided for myſelf have 
a Troy Ounce for their integer, and my leaſt weight 
is the thouſandth part of that quantity, differing 
conſequently from the half of a Troy Grain only 
as 24 does from 25, which is inconſiderable fo far 
as thofe ſmall weights are concerned. My four 
ſmalleſt are reſpectively of 1, 2, 3 and 4 of thoſe 
thouſandth parts, and together make 10, or an 
unit of the next denomination, that of the rooth 
part of an ounce. I then have four others, making 
I, 2, 3 and 4 1oofts, and together the unit of 
of the next denomination, or one tenth of an 
ounce, and ſo on. By theſe I fave the trauble of 
reducing the common weights to their loweſt de- 
nomination in every experiment, and ſometimes ' 
perhaps avoid making miſtakes in that very trifling 
work. 
Whenever two or more original writers nearly 
concur in their experiments upon any ſubject, the 
Gravity ſo deduced may be well depended upon. 
But where they differ remarkably it muſt either be 
imputed to the unequal gravity of the ſubject itſelf, 
or to ſome error in the tryals, which may eaſily 
happen in matters that depend on the obſeryation 
of ſo many minute particulars. All thoſe caſes that 
ſo ſenſibly differ would well deſerve to be re- 
Examined. : | 
The firſt Table above, that of Metals, as it is 
compoſed of the moſt perfect and uniform bodies 
in nature, ſeems capable of being adjuſted with the 
greateſt preciſion, both with relation to 2 
ctals 


» - 
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Metals themſelves, and to the ſeveral degrees of 
their mixtures one with another, if experiments in 
all theſe caſes were but made with a fafficient degree 
of accuracy. ER: 
+ Gold, in the experiments I have made myſelf, I 
could never find to come up to the weight aſſigned 
it in ſome ofthe former tables, and particularly thoſe 
I have made upon our own coin, and ſome others 
have always remarkably fallen ſhott of the weight 
aſſigned to the Standard in thoſe ſame tables. I 
have inſerted that trial in which I found Guineas to 
come out beſt; and I may venture to affirm, that 
that experiment, in particular, was made with as much 
accuracy as my inſtrument was capable of, the Pieces 
were all waſhed in ſoap and water, cleaned with a 
bruſh, and the air-bubbles well freed and the like. 
That experiment is beſides abundantly confirmed ſince, 
by the exact trials lately made by Mr. Graham and Mr. 
Ellicot, which were performed with the greateſt care; 
and the fine Gold alſo mentioned by the laſt was 
chofen and prepared with the greateſt curioſity. 

It may be obſerved, that the gold medals of Q. 

Eliz. and Q. Mary, quoted by F. C. were, with- 
out doubt, the large Sovereigns of thoſe Queens, 
which were of the old Standard of England, or of 
2old appointed to be 23 carats, 3 grains and a half 
fine: That the Mentz Ducat, mentioned by the 
ſame, if it was one of thoſe ad Legem Imperii, 

which are always in their own mints affirmed to be 
fine, come out conſiderably too light: and that the 
gold coin of the Commonwealth, and the piſtoles of 

France, were like our preſent gold money of the 

goodneſs of 22 carats, | 
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Mercury 1s placed in this table among the Me- 
tals, by reaſon of its near agreement with thoſe 
bodies in its ſpecific gravity; tho” it otherwiſe ſo 
widely differs from them in moſt of its properties. 
Braſs is conſiderably condenſed by hammering ; 
whether Gold, Silver, and the other Metals are alſo 
condenſed in like manner, hardly appears yet to 
have been ſufficiently tried. 

Of the. mixed Metals, hardly any except Braſs, 
appear to have had their ſpecific gravitics very care- 
fully aſcertained : bell-metal, princes metal, however, 
and - ſome others, might deſerve ta be examined in 
that particular. : 

It might poſſibly be queried alſo, whether ſeveral 
mixed Metals do not either rarifie or condenſe upon 
mixture, ſo as thereby to acquire a different ſpecific 
gravity, than the natural law of their compoſition, 
at firſt ſeems to require. | 
It may laſtly beobſerved, that the ſpecificgravities of 
all the known Metals are ſuch, as that none of them 
come up to 20 times the weight of common water, 
or fall ſenſibly below 7 times the ſame weight. 


TABLE II. 


Of Minerals, Semimetals, Ores, Preparations 
and Recrements of Metals, &c. 


Do. Cotes 8 . | - $709 
De. or Tinglaſs. Boyle. W 
| Tynglaſs, 
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Tynglaſs. Reynolds  «. ©? 7 
Marcaſita alba. Fabrimbeit. Fort 7 
Mineral, Corniſh, — like a Marcafite. 


Boy le. . : 4 : 
Calx of Lead. Boy 3 3 


Cinnabar common. Bo ode. Be ts 
Cinnabaris factitia. schenb. (it not 2 
miſtake for the laſt experiment) 8. 200 


faces like Talc. Devies.. . -: g 
De. Perfiari, breaking rough. Davies 
De. native. Boyle. . . ; 


Cinnabaris nativa. Muſichenh. 
Cinnabar native, very ſparkling. _ Boyle. 


x * 
— . * 


D®. another piece. Harris. OS 


Cinnabar Antimonii. Pola: R 
Cinnabre d'Antimoine. Beben. 


The Metal thefice extracted. 


F.C. 11.087. 


Fremd. of] 
Id. Fehradiic.” FW 1 + 
Id. Harris. 2 . . 
Id. per fr.. Darm rt. 3 
Silver We choice. —_— ͤ 


Spelter Solder. f. C. F 
Spelter. J. C. n 


Cinnabar native, breaking in poliſh q furs : 


De. native from Guinea. . © Davies. 6 
Cinnabar of Antimony. Harris. . . . 7. 


. Bae. ---- Zan 5 
Lead Foun rich, from Cumberland. 8. 
1 b 5 
1 8 Silver Ore of Wales. 7. 8 


1 3 ou Martis et Veneris. 
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De. another piece from Saxony. Boyle. 4.979 
Lithargyrus Argenti. Freind. . 6.666 
Lithargyrium Argenti. Muſrchenk: 6.044 
Id. Auri. Freind. a „„ 
Id. Auri. . Muſschenb. . _. 6. ooo 


Minera Antimonii. Davies. G A 
Cuptum calcinatum. Freimd. * 
Glaſs of Antimony. Newton. 8 5 
Vitrum Antimonii. Freind. ONES +1 
Id. per ſe. Boyle. a 
Tin Ore, choice. Boyle. 
Do. black, rich. Boy le. T 
New Engliſh Tin Ore, Mr. Hubers. 
Boyle. : 5 5 
Tutty, a piece. Boyle. ; . 
Tutia. Myuſ5chenb. br I 


© 4+ 


Lapis Calaminaris. Freind. Lapis ceruleus | 


Namurcenſtis. — ng 
r 0 
Loadſtone. Boyle v. 6. b. . 
_ Magnes. Prfipms. . 
A good Loadſtone. Harris. 
Narcaftes, one more ſhining than ordinary. 


« o = 4 


Boyle. © 8 . ; 
A Golden Marcaſite. FJ. C. 6 . 
| Marcaſites, from Stalbridge. Byyle. 


D'. Boyle. , 5 5 
Antimonium Hungaricum. Muſichenbr. 
Antimony, good, and ſuppoſed to be Hun- 

garian. Boyle. 

Do. crude, which ſcemed to be very good. 

Harris. 


* % 


Antimonium 


5. 280 


4.180 


4.780 


5.810 
3-454 


5.000 
4.760 
J-000 


4.080 
5.000 


4-615 


5.000 
4.920 
4-930 
4-875 
4-750 


4-539 
4. 500 
4-450 
4-700 


4-070 
4.058 
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Antimonium cradum. Freind. 
Id. Davies. : 
Black Sand, commonly uſed on writing. 
Boyle. V. 33. 6. 5 
Crocus Metallorum. Mujschenb. OP” 
Id. F. r emd. 0 WS, . 
Hæmatites. Muſschehbr. 
Id. Boyle. V. 6. 4. | . © 
De. Engliſh. Boyle. . . 
Copper Ore, rich. Boyle. . 0 
D. B oyle. 0 s 
Capers ſtone. Boyle. . 
Emeri. Boyle. V. 26. 6. . 
— Boyle. . 3-539 
A blew Slate wich ſhining particles. F- C. 3-500 
Iron Ore, a piece burnt or roaſted. Harris. 3.333 
Ceruſſa. Item Chalybs cum RIOT pp · 


- - * * * — 


Freind. . 3-158 

Lap.s Lazuli. J. C. 2. I 7 
De. Boyle. V. 6. 6. : . 
D'. Boyle. f ; 
Gold Ore. Boyle. V. 29. 6. ; 


D®. not rich, brought from the Eaſt Indics. 

Boyle. . 2.652 
— * Lump of the ſame. Boy le. 
A Mineral Stone, yielding I bow. in 160 

Metal. F. C. 2.650 

The Metal thence extracted. F. C. 8. 500. 
Pyrites homogenea. Fahrenheit, <. -« 
Black Lead. Boyle. V. 27. 4. „ 
Es viride. Freind. „„ 
Plumbum uſtum. Fred. . 33 
Nun The 
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The ſecond Table is eben of fabjefs1 no way 
ſtrictly allied to each other, either by their gravities, 
or their other eſſential properties; and perhaps they 
might better, on that account, have been divided into 
different tables. 
The bodies themſelves are chiefly of an uncertain 5 
and heterogeneous nature; being ſo far as appears 
compoſed of different elements, and thoſe alſo com- 
bined in various proportions, ſuch as Sulphur and 
Arſenic, joined with Stone, Metal, and the like: 
and from theſe ſeveral degrees of mixture it muſt 
follow, that moſt of theſe kinds of bodies, tho ſo 
far ſimilar as to be called by the ſame names, yet 
muſt neceſſarily admit of a conſiderable latitude in 
their ome gtavities. Many uſeful deductions may 
nevertheleſs be drawn. from , thoſe conſiderations, 
rclating to the. comparative gopdneſs &c. of ſuch 

Cinnabar native appears to be. a compound of 
Mercury and Sulphur, with a portion .of carthy or 
ſtony matter; and that which is heavĩeſt muſt abound 
moſt with the Mercury. The different appearances 
which this body makes, would alſo give us a ſu- 
| «mag that there are other varieties in its compo- 

tion, beſides thoſe juſt taken notice of: ſome ſorts 
of Cinnabar, ſuch as the Hungarian, breaking into 
poliſhed planes and ſquares like Talc, whilft' others, 
like the Perſian of this table, break rough and with 
ſhining granule or mice ; and that without any 
— difference in their gravities. 

By the factitious Cinnabar it may be *** 
what proportion of Mercury will ſo incorporatc 
with Sulphur, as to make up an uniform body. 
Antimony 
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Antimony may in like manner be conſidered, as 
2 compoſition of its Regulus and Sulphur. 

The black fand uſed on writing is ſaid by Mr. 
Boyle to be a rich Iron Ore : he alſo ſays that Emeri, 
3 and all ſuch ponderous ſtones, contain 
ſome kind of metal, which he had himſelf ſeparated 
from them. IV. 120. 2. 

The great variety of Ores of all kinds well de- 


ſerve to be accurately examined, for the ſake of the 
many concluſions that may be drawn from thence, ' 
concerning the natures of concrete bodies, and for 


many other purpoſes in Metallurgy. But I have as 
yet met with a very ſmall number of experiments 
upon theſe ſubſtances. Dr. Woodward has indeed 


mentioned a great many obſervations. of this ſort 
which he had made, and kept exact regiſters of: 


but as they were probably among thoſe papers which 
he order'd to be deſtroy'd at his death, we muſt 
look upon them as now loſt. to the world. P 
The Marcaſites and Pyrites are very uncertain and 
ſirange kinds of bodies, their gravities are often 
very great: a Marcaſite here taken from Fahrenheit 
was found nearly to equal the heavieſt mineral Biſ- 
muth itſelf ; and. yet it is very ſeldom that any Me- 
tal or. ſemimetal can be obtained in any quantity 
from theſe ſubſtances, all that is ia them being 
uſually deſtroyed, and carried away by their ſulphur. 
Black Lead is alſo a- very odd kind of Mineral, 
having all the appearance of a Semimetal, and yet 
falling ſhort even of the weight of common caxth. 
The Semimetals generally exceed in their ſpecific 
Sravity even the baſer Metals chemſelves. ET 
Nnn,2 RE (or Re | 
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E Gems, Chryſtals, Glafs, and tranſparent 


I 3 
It may be obſerved, that it appears by this table, 


that the ſpecific gravities of otes, including the me- 
tallic * are uſually found to lie between 7 and 


3 times the weight of \ water. Lead and Silver ores 
are the heavieſt, thoſe of Copper, Tin and Iron be- 
ing conſiderably lighter. The Gold Ore we have 
an account of muſt be ſo poor as hardly to be worth 
taking any notice of: but we have in general too 
few of theſe experiments, to draw any certain con- 
cluſions from them. 


TABLE III. 


Stones. 


GRANATE, Bohemian. Boyle. . 4-360 
Granate. F.C. 3.978 

Granati minera. Boyle. . 3.100 
A Pſcudo-Topazius, being a natural pellucid, 
brittle, hairy ſtone, of a yellow « colour. 
Newton. C. a 0 4270 
Sapphires. Davies. » 4-090 
A Sapphire very perfect, but rather pale. 


* . a - = 


Hauksbee. ; 4.068 

Glaſs, blue in ſticks from Mr. Seale. 
 Hamwksbee. . 3 885 
De. whiteſt, from Mr. Scale. Hauksbee. 3.380 
De. clear chryſtal. Cotes. k > 3-150 
Do. blue plate, old. Hauksbee. 3.102 
Do. plate. L. + - 2.942 
D. 
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Do, old looking-glaſs plate of a light 


colour. Hauksbee. _. 
Do. green. Freind. 3 
Hauksbee. 5 


Da. green bottle. 
Do. of a bottle. Oxf. Soc. It. a blue 
paſte. Hauksbee. 3 


Do. common green. Hanksbee. . 


- 


Do, deep green old. Hauksbee. 

Do. vulgar. Newton. Ward. 4 

Vitrum , * 4 Freind. 
An oriental Cat's-Eye, very perfect. Hauksb. 
A Diamond, yellow, of a fine water, ſome- 
what-paler than the jonquille. Haulsbee. 
Do. white of the ſecond water. cau "_ 


Hauksbee. 


Ellicot. : 1 
De. the lighteſt of many. Ellicot. 0 
De. Brasilian, the heavieſt of many. 


Ellicot. .- 1 


Do. the lighteſt of many. Ellicot. ih 


0 the mean of all his experiments. Ellic. 
Newton. C. 


or Bort, of a bluiſh black, with 


ſome little adhering foulneſs. Fauksbee. 
A Jacinth of a fine colour, but ſomewhat 

foul. Hauksbee. 5 5 
A Chryſolite. Haulsbee. 


Chryſtal cubic, ſuppoſed to contain lead. . 


Woodward. 


Chryſtal from Callleton in Derbyſhire, * 


Hawksbee.. 


ing the double refraction. 


RR = 


Chryſtal of Iland. Newton.. C. 


D?®. Eaſt Indian, the bvh of many. | 


Chryſtallum 


2.888 


2.857 
2.746 


2. 666 
2.620 


2.587 
2.580 
I. 791 
3.7093 


3.666 


3-540 


3-525 
3-$12 


3.521 
3.501 
3-517 
3.40 
3-495 


3-637 


3.360 


3.100 


2.724. 
2.720 
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Chryſtallum difdiaclaſticum. 7. C. 2.70 
Chryſtallus de Rupe. Fahrenheit. . . 1455 
Thrpftal rock. F.C. Boyle III. 229. 5. 2.659 
Do. a large. ſnoot. . 1. 2.658 
Do. of the rock. Newton. . C. u. | 
Chryſtal in . the lead · mines near Works- | 
Worth. Woodward. . .. F 2.650 


Doe. pure pyramidal, ſuppoſed to contain 


Tin. Woodward. . 2. 5 Ot 2.400 
© Chryſtallus. Petigus. «. - « 2.285 
Chryſtal. Boyle. 93 , „ Sa 
Talc; Jamaican. Bol. _. 3.000 
Do. Venetian. Boyle. 3 4.730 
De. F. C. 5 2.657 
D. Engliſh. Woodward. 2.600 
Do. a piece like 8 Amianthus. Boyle. 2.280 


A red paſte. F. C. 2.842 


A Brasile pebble, foul and feather'd. Hanuksb.. 2. 755 
7 a- fragment uncut. Hauksbee. 2.676 
r 
Jaſper, ſpurious. F. C. 2.666 


A Corniſh Diamond cut. Haus bers 2.658 
A Water Topaa, very perfect, but ſaid not 
to be Oriental. - Hauksbee. „ 6 
Pebble pellucid. J. C. EP 2.641 
Briſtol Stone. Davies. . 332 „ Sa 
Hyacinth, ſpurious. 7. C. Þ . 4.081 
Selenites. J. C. — E 5 323 
Do. Newton. 5 0. 0-0 M808 


As the mean gravity of - Chryſtal appears, * the 


* table, to be little more to that of m_ 
an 
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— 
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than as two and a half to one; it may well be ſuſpected, 
that the Granate, Pſendo-Topazius, Sapphire, and 
ſach other Gemms which greatly exceed Chryſtal 
in weight, do contain a conſiderable portion of ſome 
ſort of Metal in their compoſition: as was obſerved 
of theſe bodies by Dr. Woodward, in his Method 
of Foſſils, p. 24. 9 ad om. 
As to the white Sapphire, which is reputed by 
Dr. Woodward to be a ſpecies of Gemm interme- 
diate between Chryſtals and the Diamond in hard- 
neſs, I have not yet obtained any good account of 
its ſpecific gravity. 3.903: 192090) THR HE 
The: weight of the Diamond is aſcertained in 
No. 476. of the Philoſophical Tranuſattions, where 
it appears, that by experiments made with the 
greateſt care, by Mr: John Ellicat F. R. S. with 
moſt exact inſtruments, and upon 14. different Dia- 
monds, ſome of them very large, brought from 
different places, and having the greateſt varieties of 
colour and ſhape poſſible; they were all found to 
agree in weight to a ſurpriſing degree of accuracy, 
being all ſomewhat above three times and a half 
the weight of common water. 1 5 
This indeed differs very ſenſibly from what had 
been found in ſome former experiments, but it is 
hardly probable that thoſe had been made upon 
Diamonds of ſo large a ſize as theſe: Mr. Boyle 
who found their weight leis than 3 times that of 
common water, has himſelf told us in the fame 
place, V. $3. b. that the ſtone he made uſe of only 
weighed about 8 grains. And tho no doubt can be 
made of the exactneſs of Sir T/aac Newton's expe- 
| riment, 
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gravity of Stones and Chryſtals, 
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riment, by which alſo the ſpecific weight of the 
Diamond came out leſs than Mr. Ellicot's, yet it may 
well be queſtion'd, whether Sir Jſaac had, at the time 
when he made his trials, either ſo many or ſo per- 
fect and weighty ſtones, as a favourable opportunity 
offered to this laſt gentleman. I ſhall therefore 
only obſerve, that, admitting this laſt to be the true 
ſpecific weight of the Diamond, the refractive power 
of the ſame, in proportion to its denſity, ſhould in 
Sir Iſaac Newton's table be leſſened from 14.556 to 
14071; which would till be greater than what is 
found in any other body ; but is upon the whole 
more conformable to the general law of that table. 

Sir Iſaac Newton conjectured a Diamond to be 
an unctuous ſubſtance coagulated, and found it to 
have its refractive power nearly in the ſame propor- 
tion to its denſity as thoſe of Camphire, Oyl-Olive, 
Lintſeed Oyl, Spirit of Turpentine and Amber, 
which are fat ſulphureous unctuous bodies: all which 
have their refractive powers two or three times 
greater in reſpect to their denſities than the refrac- 
tive powers of other ſubſtances in reſpect of theirs. 
Yet muſt it be allowed that a Diamond ſuffers no 
change by heat in any degree, contrary to the known 
property of Sulphurs ; and as it is moſt reaſonable 
in our Philoſophy to treat ſuch bodies as ſimple, 
in which we are not able to produce any change or 
ſeparation of parts, we muſt therefore on that account 
conſider a Diamond as a ſimple body and of the 
Chryſtalline kind. 

Glaſs, which is a factitious concrete of Sand and 
Alkaline Salt, is nearly found to aſſume the mean 


If, 
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If there is no miſtake in the gravity of what Dr. 
Freind calls Vitrum Venetum, it differs very re- 
markably from all other kinds of Glaſs. 

I do not know whether the Jaſper and Hyacinth 


ſpurious of F.C. are to be underſtood as natural or 
artificial Gemms. 


TABLE IV. 


Of Stones and Earths. 


Sardachates. Fs os 3.598 


Lapis ſciſſilis czruleus. Muſschenbr. (qu. 
if not the ſame experiment mentioned 
before pag. 447. 4 blew ſlate with han 
particles. J. C.) . 

Cornelian. "_ 

Do. J. C. 


A Hone. F. C. f a 3.288 
Do. to ict razors on. Harris : 2.960 
Marmor. Petitus. (probably ſome miſtake | 
in the experiment.) . . 3 93 
Marble. Reynolds. . 3.026 
Do. white. HHauksbee. . . 3-765 
Do. white Italian, of a cloſe texture vi- | 
ſibly. 5 
De. white. Boyle. fine. Ward. C. . © 2.710 
Do. white Italian, tried twice. Oxford 
Soc. 2.707 
Do. black Italian. Oxford. * veined. 4 2. 704 
Do. black. Hauksbee, . 2.683 
Do. Parian. I. | "3.660 
Lapis Amianthus, from Wales. F. C. 2.913 
Turquoiſe, one of the old rock, very perfect. 
Hauksbee. a 4 a 2.908 
Tuccoiſe Stone. . ; „ „„ 


Ooo Lapis 


Lapis Nephriticus. 


F.C. 
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Corallium rubrum. os 
F.C: 


Coral]. 
Do. red. Boyle V. 7. 4. 


Da. Boyle. 


Do. white, a fine piece. 
Do. white, another piece. 
Emeril Stone, a ſolid piece. 


Paving Stone. 


TI”. 


Oxf. Hoc. 


A Whetſtone, not fine, (uch as cutlers aſe. 


Harris. 


Pellets, vulgarly « called. Alleys, which boys 
play withal. 


Engliſh Pebble. L. 


Marbles, vulgarly ſo called, which boys play 


Reynolds. 


Hauksbee. 


withal. Hauksbee. 


Morr Stone. 


Agate. 


Boyle. 


Hamuksbee. : 
Do. Engliſh. F. C. 


Lap is, Petitus. 


L. 


Lapis Judaicus. Boyle. | 
Id. Freind. , 
Maidſtone Rubble. L. 


Boyle. | 
Boyle. 
Hamuksbee. 


a hard ſort from about Blaiden. 


Do. 3 for the lock of a gun. 


3 


Hint black, from the Thames. Hautsbee. 
Flint Stone. 4. 


A round pebble-ſtone within a flint. 


Harris. 


{@ 


Eaſt Indian blackiſh. Item, an Engliſh one. 
Boyle. III. 243. a. 
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Do. Oxford Joc. ; ; 


Corallachates. J. C. . - . 
Purbeck Stone. L. : . 
Freeſtone. Reynolds. . 


L. ; a 


Portland Stone. 


Do. white for carving. L. G 
Grammatias Lapis. J. C. =; 
Onyx Stone. F. C. 5 
Slate Iriſh. Boyle. Lapis Hibernicus. 

Davies. ; 
Wood petrified in Lough Neagh. 7. Oh 
Oſteocolla. Boyle. ; f 
Heddington Stone. L. Z 
Allom Stone. Boyle. 55 ; 
Bolus Armena. Freind. ; ; 


Hatton Stone. I. 


Burford Stone, an old dry piece. Oxford 


Hoc. 
Heddington ane that of the ſoft lax kind. 


Oxford Soc. ; 
Terra Lemnia. Freind. 1 7 
Brick. Cotes. . ; 

Do. Oxford Soc. a 
A Gallypot. J. C. . b 
Alabaſter. Ward. C. 0 : 
Do, Oxford Soc. : 


A ſpotted factitious Marble. 7 C. 
Stone Bottle. Oxford Soc. 
A piece ofa glaſs (perhaps glazed) coffee. diſh 


of a brown colour. Harris. i 
Sure Clay. £. - ; 
Lapis de Goa. Davies. a . 
Lapis ruffus Bremenſis. My/5chenb. . 

OO O 2 
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An Icicle broken from a Grotto (I ſuppoſe 
Stalactites) Dr. Hare, in Harris. 1.190 
Chalk, as found by Dr. Hare. Harris. 1.079 


The mean gravity of Stone appears to be to that 
of water as about two and a half to one, and many 
ſtones of great hardneſs, ſuch as the Onyx, Tur- 
quoiſe, Agat, Marble, Flint & c. do not much ex- 
ceed that weight. It may therefore well be doubted 
whether ſuch Stones whoſe ſpecific gravity comes 
up to near three times that of water, or even beyond 
it, owe their denſity to metalline additions; or whe- 
ther they are really formed of a different ſpecies of 
matter, as the Diamond ſcems to be. 

Coral by its denſity appears to be a ſtone, tho in 
a vegetating ſtate: or it may poſſibly from ſome 
late obſervations, be of an animal nature. 


What is called Lapis Hibernicus, is a ſoft ſtone 
containing Vitriol. 

We have not many obſervations upon Earths : 
by thoſe we have, it ſcems probable that they con- 
tain the ſame kind of matter in a lax form, of 
which Stones are a more ſolid and denſer con- 
cretion. 

Lapis de Goa is but a trifling compoſition, per- 
haps hardly worth retaining in the tables. 

What ſpecies of body Thould Alabaſter be ac- 
counted? which with a ſtone-like hardneſs, yet falls 


ſo much below other Stones, or even Earths, in 
gravity. 


TABLE 
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TABLE V. 
Of Sulphurs and Bitumens. 


SULPHUR. Petitns. 
Do. a piece of roll. 
Do. vive. Boyle. 
D. 888 very fine. Boyle. 

Do. tranſparent, Perſian. Davies. 
Sulphur mineralis. Freind. a 
Brimſtone, ſuch as is commonly ſold. 

J. C. a ; 
EE Wo 

Aſphaltum. Boyle. III. 243. a. 

Scotch Coal. Boyle. III. 243. 4. 

Coal, of 8 £: 

. 7. of Staffordſhire. 
ct. . 

. Davies. 

o. Davies. ; 

. citrinum. Davies. 
Id. pingue. F. C. N 
Id. flayum (by 2 experiments). Davies. 
Id. pellucidum. J. C. . . 
Id. album, item pingue. Davies. 

Amber. Boyle. Newton. C. 

Fine Gunpowder. Reynolds. 


H. auksbee. 


Oxford Foc. 


2.344: 


2.010 
2.000 
1.980 
1.950 


1.8775 


1.811 
1.800 
1.400 
1. 300 
1. 270 
1.240 


1.238 


1. 160 
1.020 
1.110 
1.087 
1.080 
1.065 
I.060 
1.04.0 
0.698 


Sulphur i is in gravity very nearly the ſame as Earth, 
ſo that its purity can hardly be aſcertained by its 
weight, unleſs the matter it is allociated with is of a 


tony denſity. 


The 


& anc" — Ca 


- . 5 
— aw Fa _— . 


- 1 N - Us . - 
— ] —˙¹ : * 1 
. a — « 8 
— 
* ak * - 


——Ü———— — 4 S 


TEE: Siege 9% „%% - 


— _ — ode —— _ — 


N ——— 


— ces 2 


— s 
Femme - ON 
pe * 1 : m 
- * Wo, — -- * 2 — » 
= ins S 


[| 460 ] 
The ſemidiaphanous Sulphur is a beautiful kind 
which I have but ſeldom ſeen: it is in lumps of the 
ſize of a ſmall bean. 

Coal, the ſorts here taken notice of are con. 
derably lighter than S#phur but there are many 
other kinds, and of difterent weights. 

I take the Gagates or Fer to differ very little 
from the Channel Coal. 

The different ſorts of Amber may be obſerved not 
to differ conſiderably in their ſeveral gravities. 

Sulphurs ſeem to be the lighteſt of all mineral 
bodies. 


TABLE VI. 
Of Gums, Reſims, &c. 

GUM Arabic. Freind. == - 1.430 
De. Newton. C. 8 „ 
Opium. Freind. A - 1.360 
Gum Tragacanth. Freind. 4 „ 
Myrth. Freind. a ; „ 
Gum Guaiac. Freind. A ; . 3.234 
Reſina Scammonii. Freind. . 1.200 

Aloes. J. C. (qu. whether the reſin or the 
wood). >" 357 
Aſa fætida, a very fine ſample. Hauksbee. 1.251 

De. from Dr. John Keill's Inirod. ad 
veram Phyſicam. . „ 1 
Pitch. Oxford Soc. C. 0 8 + 1.150 
Thus. Freind. a „ 
Camphire. Newton. C. . . 0.996 


Bees-wax. Cotes. a . . 0.955 
OS Cera. 
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Cera. Ghetaldus. (ad aquam ut 957 ad too). 0 954 
Wax well freed from the honey. Davies. 0.938 


Cera. Petitns. 0.937 
DY. the ſame lump 2 years after. Davies. 0.94.2 
Balſamus de Tolu. Mmuſschenbr. 0.896 
Maſtic. J. C. (qu. whether the gum or the 
wood). bh” - 0.849 


The bees wax in my own experiments was well 
frced from honey, by the boyling it in water, which 
probably made it lighter than it was ſet down in 
Mr. Cotess Table: and the ſecond experiment 
which I made two years after the firſt, if the dif- 
ference was not owing to the difference of hear, 
is an inſtance of what I take to be a pretty ge- 
neral truth, that bodies become more denſe and 
compact by reſt, and that they would alſo be found 
heavier) in the ſcale, in thoſe caſes where they do not 
loſe weight by the evaporation of humidity. 

The weights of vegetable Gums nearly correſpond 
with thoſc of the ligneous parts. 


TABLE VII. 
Of Woods, Barks &c. 
coco Shell. Boyle. » 1.365 
Bois de Gayac. 5 : 1 
Lignum Guaiacum. Freind. F „ 
Lignum Vitæ. O. Joc. : - "337 


Speckled Wood of Virginia, 07 Sor. „„ 
Cortex Guaiaci, Freind. 40 


Lignum 


% 
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Lignum Nephriticum. Freind. 
Lignum Aſphaltum. J. C. 
Ebony. F.C. Item Aloes. J. C 
Santalum rubrum. J. C. 
Id. album. 7. C. 
Id. Citrinum. 7. C. 
Lignum Rhodium. F. C. 
Radix Chinæ. Freind. 
Dry Mahogany. L. 
Gallæ. Freind. f . a . 
Red wood. Ox. Soc. It. Box wood. yy 
Soc. Ward. C. . 
Log wood. Oxf. Soc. 
Oak, dry, but of a very ſound cloſe texture. 
Oxf Soc. 8 
Do. tried another time. O Soe. 
Do. ſound dry. Ward. 
Do. dry. Cotes. 
Do. dry, Engliſh. * 
Oak of the outſide ſappy part, fell'd a year 
ſince. Oxf. Soc. ; 
Do. Reynolds. 
Do. very dry, almoſt worm- eaten. Oxf. 
1 n a 
y Wainſcot. L. 
nee meanly dry. Oxf. Soc. 
Maſtic (qu. if the wood or gum). 5 6 
Aſh dry about the heart. Oxf. Soc. 
Do. dry. Cotes. 
Do. meanly dry, and of the outſide Jax 
part of the tree. Oxf. Soc. 
Elm dry. IL. 8 
De. Reynolds. ; . 
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Do. Ovxf. Soc. C. 3 - 0.600 
| Rad. Gentianæ. Freind. _. > -- "7, WIGS 
Cortex Peruvianus. Fremd. - 0.734 
Crabtree meanly dry. Oxf. Soc. . 0.765 
Yew, of a knot or root 16 years old, Oxf. 
Soc. ; | . Go 
Maple dry. Ovwxf. Hoc. C. . O.755 
Plumtree dry. F. C. ; N 
Fir, dry yellow. L. . . « 0.657 
TRE £. > ---:.» . ©.569 
Lignum Abietin. Freind. . .o. 555 
Fir dry. Cotes. . . . * ©.550 
Do. Ovrf. Soc. WY 5 - 0.546 
Walnut tree dry. Ovxf. Soc. . ©.631 
Cedar dry. Ox. Soc. „ 
Juniper wood dry. F. C. o. 556 
Saſſafras wood. F. C. 6 „ 0.4982 
Cork. Cotes. , 5 ao” 0. 240 
A . . 3 


Dr. Jurin has obſerved in the Phil. Tranf. 
Ne. 369. that the ſubſtance of all wood is ſpe- 
cifically heavier than water, ſo as to ſink in it, after 
the air is extracted ſrom the pores and air-veſlels of 
the wood, by placing it in warm water under the 
receiver of an air- pump; or if an air-pump cannot 
be had, by letting the wood continue ſome time 
in boiling water over a fire. The ſeveral weights 
therefore above. given muſt be looked upon as the 
weights of the concrete bodies, in the condition 
they were, before the Air was either forcibly got 
out, or the water driven into-the ſmall hollows : 
and both. theſe conſiderations may have their uſe 
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as notwithſtandipg that the ſpecific weights of the 
ſolid particles are truly heavier than water, we ſhall 
from the weights of the bodies as they are now com- 
pounded, be enabled to make ſome judgment of 


their porolity, ſo far as they may be penetrable by 
watcr or other fluids. 


TABLE VIII 
Of Animal Parts. 


MANATI Lapis. Boyle. ; X 
Do. another. Boyle. 
Do, a fragment of. Boy le. ; ; 
Do. F. C. another from Jamaica. Boyle. 
Pearl, very fine Seed, oriental. Boyle. V. 


12. 4. : : . 2.750 
Do. a large one, Weighing 206 grains. 

Boyle V. 7. 6. ; : 270 
Murer Shell. 7. C. f 2.90 
Crabs Eyes artificial. Boyle. . 2.480 

Do. native. Boyle. f R . 1.890 
Os ovinum recens. Freind. ; 2 2:322 
Oyſter Shell. F. C. : ; . 2.092 
Calculus humanus, juſt yoided, Davies. 2.000 

Do, Boyle. V. 7. 6. ; : 55 

1 ; . ; 1720 

Do. Cotes. f ; . 3.700 

Do. Boyle. V. 7.6. k ; 1.690 

„ a 8 . © 1.664 

D®. Davies. R : 6 . 1.650 

De. Boyle. . ; 1.470 
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. . W 
r 5 "RN 
. . C. . * * ® 
Rhinoceros Horn, Boyle. 3 , 
The top part of one. J. C. . ; 
Ebur. Freind. F Th ; 
N Hoyle. * f 
D'. dry. Oxford Soc. C. . 5 
. Ward. 0 0 | 
Unicorn's Horn, a picce. Boyle. 3 
Cornu Cervi. Freind. a R 


Ox's Horn, the top part of one, F. W---; 

Blade bone of an Ox. FJ. C. 

A ſtone of the Bezoar kind found with 
four others in the inteſtines of a mare. 
Edw. Bailey M.D. of Havant in 
Hampſhire. "os — Tranſact. 
No. 481. 5 . 

Bezoar ſtone. Boyle. ; R 

Do. a large one. Davies. . 
Do. being the kernel of another. Boyle. 


V. 44 | TE 
D®. a fine oriental one. Boyle. 
De. two weigh'd ſeparately. Davzes. . 
De. Cotes. ö a . R 


De. Boyle. a a . 

Do. Boyle. | ; 
A ſtone from the Gall-bladder. Hales. . 
Blood human, the globules of it. Jurin by 


calculation. 1 
Do, the Craſſamentum of. Furin from | 
Experiments. . . 1 
D.. Davies. : Be . | 
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Do. from another Experiment. Jurin. 1.082 
Sanguinis humani cuticula alba. Davies. 1.056 
Human blood when grown cold. Turin. 1.055 
The ſame as running immediately from 
the vein. urin. . 1.053 
The ſerum of human blood. Jurin. 1.030 
Do. Davies. 8 ; . >> .- BS 
ichthyocolla. Fremd. . „ 
A Hen's Egg. Davies. 4 WY 
Me F.C 6 , ä 
Lac caprinum. Muſchenbr. 5 - 1.009 
Lac. Freind. 3 > $:'2. $a 
Urine. F.C. C. . 1.030 
Id. Freind. p . 7 O32 


Manat; Lapis is ſaid to be a ſtone, found in 
the head of the Manatee, or Sea-Cow of the Meſt- 
Indies. See Ray's Synopſis methodica Animalium Qua- 
drupedum c. Lond. 1693. 89. Theſe Stones and 
Pearls are the heavieſt of all the animal productions 
we arc acquainted with. 

Dr. Jurin has obſerved, Phil. Tranſ. No. 369. 
that, in examining freſh Human Calculi whilſt they 
were ſtill impregnated with Urine, he had met ſuch 
as exceeded the weight of ſome ſorts of burnt 
earthen ware and alabaſter, and approached very 
near to that of brick, and the ſofter ſort of paving 
ſtone; which I have myſelf alſo found to be true. 
Whereas thoſe who have made their experiments 
upon ſuch Calculi, as had moſt probably been a 
conſiderable time taken out of the bladder, and had 
conſequently loſt much of their weight, by the 
evaporation of the urige, with which they. ay 

| r 
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firſt been ſaturated, have found thoſe Stones commonly 
to have been but about one half part, and ſome of them 
no more than a fourth part, heavier than an equal bulk 
of Water. From whence it has been too haſtily 
concluded, that theſe Stones have very improperly 
been called by that name, as not at all approaching 
to the Specific Gravity of even the lighteſt real 
ſtones that we have any account of. 

The Calculus Humanus and Animal Bezoar ap- 
proach nearly to each other in their Specific Gra- 
Vity. 

Mx. Boyle has taken notice of the great difference 
to be found between the gravity of the true and the 
fatitious Crabs- eyes. It is ſtrange that the factitious 
ſhould be made of ſuch materials as can bring them 
ſo near to the mean gravity of true ſtones : and 
this conſideration may deſerve the attention of thoſe, 
who may think that any praticular dependence is to 
be had upon the uſe of theſe bodies in medicine. 

Dr. Jurin was the firſt who carefully examined 
the Specific Gravities of the different parts which 
compoſe Human Blood ; and his experiments were 
performed with the greateſt accuracy. ' It may be 
obſerved, that the Blood is, by an caſy analyſis di- 
vided into Serum and Craſſamentum ; and the Craſſa- 
mentum again into the Glutinous and the Red globular 
parts, whole Specific Gravities are the greateſt. It 
had before theſe experiments been the general re- 
ceived opinion, that the globules of the Blood were 


lighter than the Serum; and this indeed ſeemed to 


follow from Mr. Boyl/e's Experiments in his Natural 
Hiſtory of Human Blood; from which he deduced 
the Specific Gravity of the mals: itſelf; to be to that 
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of Water as 1040 to 1000, and that of the Serum 
alone to be to the ſame as 1190. And theſe num. 


bers 1040 and 1190 had accordingly, till Dr. Turin 
re-examined the affair, been conſtantly taken to re- 
preſent the true gravities of Human Blood and its 
Serum reſpectively. See Dr. Furin's diſſertation in 
Phil. Tranſ. N. 361. 

Milk is made by Dr. Freind to fall more ſhort 
of the Gravity of Water, than it is made to exceed 
the ſame by 7. C. Poſſibly this difference might 
ariſe from the Milk's being taken in one caſe warm 
from the cow, and in the other after it had ſtood 
{ome time. 


TABLE IK 

Of Salts. 
MERCURIUS dulcis bis ſublim. Myſsch. 12.353 
Mercurius dulcis. Freind. 5 3 


Id. ter ſublim. Myuſschenbr. : . 9.882 

Id. tertio ſublim. Item Panacea rubra. 
1 : ' - $372 

Id. quater ſublim. Muſschenbr. Item 


Turpethum minerale. ; WW 5 |: 
Id. 4 ſublim. Item Turpeth mineral. 
ST» ; . 7.810 
Sublimat. corroſiv. Muſschenbr. _. 8.000 
Id. Freind. : : ; . 6.045 
Cinis clavellatus, ſordibus ſaleque ſuo neutro 
quodam (quod fere ſemper magis vel 
minus in cinere illo reperitur) depurgatus. 
Fahrenheit. 3.112 


Sal illud neutrum. Fahrenheit. 320 
8 Saccharum 
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Saccharum Saturni. Item ſal Nitri fix. 


Muſschenbr. : . 
Eadem. Freind. . 
Magiſterium Coralli. Item Pulvis ſympathe- 
ticus. Freind. 0 a 
Tartarum vitriolatum. Muſschenbr. 0 
Id. Freind. R R 


Sal mirabile Glauberi. Muſschenbr. . 
Id. Freind. R 


Tartarum emeticum. Muſichenbr. F 
Id. Freind. p i R 
Sal Gemmæ. Newton. C. ; AF 


Nitrum. Fahrenheit. 0 G 
Nitre. Newton. C. : 
Id. Freind. 


Sal Guaiaci. 


Item Sal enixum. Item Sal 


prunellæ. Item S. Polychreſt. Myſ5ch. 
Eadem omnia. Feind. 0 ; 
Sal matitimum. Fabrenbeit. : 


Cremor Tartari. Item Vitriol. alb. Item 

Vitriol. rubefact. Item S.Vitriol. Much. 
Cremor Tart. Item Vitriol. alb. Freind. 
Vitriol Engliſh, a very fine piece, Boyle. 
De. Dantzick. Newton. C. 4 : 
Alumen. Fahrenheit. ; . 5 


Alum. Newton. ; 6 
Sal chalybis. Freind. : : 
Borax. F. C. n . . . 


Do. Newton. C. ; a x 
Vitriolum viride. 
Item S. Vitriol. alb. Freind. : ; 
Saccharum albiſs. Fahrenheit. ; 
Mel. Lillatpandus. X : 
Id. Ghetaldus 129. Honey, Cotes. A 


Item Calcanth. rubefact. 


2.745 


2.600 


2.231 
2.298 
2.186 
2.246 
2.132 
2.246 
2.077 
2.143 
2.150 
I.900 
1.671 


2.148 
2.030 
2.125 


1. 900 
1.796 
1.880 
1.715 
1.738 
1.714 
1.733 
1.720 


1.714 
1.671 


1. 6062 


1.500 


1.450 
Sal 
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Sal volatile Cornu Cervi. Muſschenb. . 1.496 
Id. Freind. LIT 2 1.421 
Sal Ammoniac. purum. Item Ens Martis 
ſemel ſublimat. Muſscbenb. * 4 


Eadem. Freind. | .. Ha 
Ens Martis ter ſublimat. Muſschenh, - 1.269 
1d. Freind. _ A 1.233 


Mot of the experiments in the ninth table are 
taken from Dr. Freiua, who weigh'd the Salts in 
Spirits of Wine, and regiſter'd the proportional gra- 
vity of the Salts, to the Spirits. But the misfortune 
is, that the gravity of the Spirits of Wine he made 
uſe of is not regiſter d: ſo that the experiments can- 
not with certainty be reduced to the common 
ſtandard of Water. He has dcliver'd the gravity of 
Spirits of Wine to be 0.818, and that of Spirits of 
Wine rectified to be 0.78. I have ſuppoſed the 
Salts: to.be weighed in the laſt, as being the fitteſt 
for the purpoſe: but which he really uſed can only 
be conjectured. 

There appears indeed to be a way to diſcover the 
weight of the Spirits of Wine, in which Dr. Feind 
weighed, his Salts: for he weighed 60 Grains of 
Mercury, both in Water and in Spirits of Wine, and 
the loſs of its, weight. was reſpectively 44 Grains 
and 23. Now the gravities of theſe Fluids muſt be 
in the ſame proportion, and this would give for the 
weight of the Spirits of Wine 0.627, which 1: 
much too little for the weight of his own rectified Spi- 
rits tho even that is leſs than what is aſſigned by any 
Other author. So that, upon the whole, nothing 
can really be congluded from this experiment; and it 

muſt 
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muſt be allowed befides, that 60 Grains of Mer- 
cuty take up too ſmall a bulk in theſe Fluids, to 
have their gravities determined with any exactneſs 
thereby. = 

As Profeſſor Muſschenbroek has given in his table 
the ſpecific weights. of many of the ſame falts 
which are mentioned by Dr. Freind, but which dif- 
fer conſiderably from the weights above ſet down, 
as reſulting from the Doctor's experiments, I have 
alſo tranſcribed the Profeſſor's numbers from his 
own table. Theſe do not however appear to me 
to be derived from new or differing experiments, 
but from the very ſame related by Dr. Freind, only 
computed from the ſuppolition.of a heavier ſort of 
Spirits of Wine, whole ſpecific gravity is fuppoſed 
to have been 0.823. The gravity of the Sublimate 
corroſive, ſet down 8. ooo, I take to be a miſtake, 
made by the writing down its comparative weight to 
that of the Spirits themſelves, inſtead of the water to 
which it ſhould have been referred. | 

It requires great care and attention to take the 
Specific Gravities of Salts with ſufficient accuracy. 
They diſſolve in Water, and in ſome degree in all 
Fluids that partake of the nature of Water. If 
therefore Spirits of Wine are made uſe of for this 
purpoſe, they ought to be highly rectified, their own 
gravity accurately aſcertained, and their degree of heat 
ſhould be preſerved uniform. For as this Fluid rare- 
fies much faſter than Water does, a ſmall difference 
of heat would ſenſibly affect the gravities of the Salts 
to be determined by ir. And perhaps Spirit of Tur- 
pentine were a more proper Fluid to be employed 
on theſe occaſions. 
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It is remarkable, that Tartar vitriolat. Sal 
Gem. Sal mirabile, Sal maritimum, Nitre, c. 
being Salts compoſed of different Acids and an 
Alkaline Salt, ſhould ſo far exceed in gravity 
the Vitriolic Salts, compoſed of the moſt heavy 
Acid and a metallic Earth. Is not this owing to 
its forming leſs ſolid Chryſtals, and to its contain- 
ing large quantities of Air conccaled in its Pores? 
The great difference in the weight of the Nitre, 
in the ſeveral experiments of Fahrenheit, Newton, 
and Freind, may poſlibly be owing to the quantity 
of its concealed Air. 


TAB. X. 
Of Fluids. 
MERCURY. Hard. G. (Sce Tab. I. among 
the Metals.) . 14. ooo 
Oleum Vitrioli. Fabrenbeit. „ 
Oyl of Vitriol. Newton. C +. 1.500 
Spiritus Nitri Hermeticus. Frein. 1.760 
Id. Muſschenb. k 1.610 


Lixivium cineris clavellati, ſale quantum 
ficri potuit impregnatum. Fahrenheit. 1.5713 * 
Id. alio tempore præparatum. Fahrenh. 1.5634 
Oil of Tartar. Cotes. Ol. Tartari per de- 


liquium. Muſschenb. 1. 550 
Spiritus Nitri, cum Ol. Vitrioli. Freind, 1.440 

Id. Mufschenb. 1.338 
Spiritus Nitri communis. Item, Bezoardi- 


cus. Freind. . 2 © 1.410 


2 Spirit 


Spirit of Nitre. 
Bezoardicus. 


Sp. 


\ 
"0 
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Mu ſic henb. 


Nitri. Fahrenheit. 


Sp. Nitri dulcis. Muſechenh. 


Cotes. Item Sp. Nit. 


Aqua fortis melioris notæ. Fabreubeit 
Keds, duplex. Freind. h 
Aqua fortis. Cotes. ; 5 R 


Eadem, ſimplex. Frein R 
Solutie falis comm. in * ſatutata. 
Davies. 8 

Eadem, 1 in aquæ 7 patt. ponderis. 
Davies. ; | . 

Eadem 1 in aquæ 3 | part. Davies. 

Eadem, 1 in aquæ 3 part. Freind. 


Eadem, 1 in aquæ 12 part. Davies. 


i 

Soap Lees the ſtrongeſt. Jurin. . | 

Do. Capital. ſri. „„ 

Spirit of Vitriol. Freind. j 

Spiritus Salis cum Ol. Vitriol. Muſichenh. | 

Idem, &c. Freind. . | 
Spirit of Salt. Cotes. Sp. Salis marini. 
Muſschenb. k 
Sp. Salis communis. Freind. Pens” 
Sp. Salis dulcis. Maſsch. . F 

"=, JT 5 


Sp. Salis Ammoniaci ſuccinat. Item, cum 
ciner. clavellat. Freind. f 
Sp. Salis Ammoniac. cum calce. Muſvch. 
Idem cum calce viva. Freind. _. 
Sp. Cornu Cervi non retific. Frein. 
Sp. Serici. Muſschenb. _. 5 
Sp. Urinæ. Cotes. ; 
Solut io Salis cnixi, 1 in aquæ 5 patt. 


Freind. ; 
Qqq 2 
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Oleum Saſſafras. Myuſschenb. 
Decoctio Gentianæ. Freind. 
Sp. Tartari. Freind. Muſichenb. 
Decoctio Biſtortæ. Freind. 
Decoctio Sarzæ. It. Chinæ. Freind 


Decoctio Ari. It. Sp. Salis comm. Freind. 


Oleum Cinnamomi. Mmyuſichenb. . 4 
Ol. Caryophyllorum. Muſschenb. 4 
Beer-Vinegar. Of. Soc. : 1 
Acetum Vini. Muſchenb. , f 
Id. diſtillatum. Muſichenb. „ 
Acetum. Freind. . 
Sack; Oxf. Soc. . 
Sp. Ambræ. Muſschenb. „CC 
Sea- Water. Cotes. | 198 


D®. ſettled clear. Ox; Hoe. Ward. ; 
College plain Ale. Oxf. _ 
Solutio Aluminis, 1 in aquæ 5.33 part. 

Item Solutio Sal. Amm. purif. 1, et 
vitriol. alb. 1, in aquæ 5 part. Freind. 
Laudanum liquidum Sydenhami. It. Panacea 
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Opii. Freina. ; 

Decoctio Cort. Peruv. Item, Cripaporit 5 
Freind.  < ; 
Moil Cyder, not clear. Oxf. fe. : 


Aqua fluviatilis. Mmufschenb. . 
Tinctura Aloes cum aqua. Item, Decoctio 
Santali rubri. Freind. 


Rain Water. Newton, Reynolds. common 
Water. Cotes. Common clear Water. 


Ward. Pump Water. Oxf. Soc. J. C. 
Aqua. Ghetaldus. Aqua pluviatilis. 


F. ** Muſrcbens. Sc. Ne 
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Aqua vel Vinum. Villalpandus. 
Aqua putealis. Myuſschenb. 0 , 


 Muſschenb. "0 

Aqua diftillata, Mmuſ5chenb. 

Wine, Claret. Oxf. Soc. 1 
De. red. Vara. 3 | 


Oleum Anethi. 


Vinum, Perztus. . 1 
Id. Gbetaldus. (ad aquam ut 98 ad 100.) 
Id. Burgundicum. Muſichenb. 
Oleum Sabinz. It. Hyſſopi. Muſichens. 
Ol. Ambræ. Ir. Pulegii. Mufschenb. . 
Ol. Menthæ. It. Cumini.  Muſchenb. ; 
Decoctio Sabinæ. Freind. 
Infuſio Marrhubii. It. Menthæ. It. Abſynth. 


Freind. i . . 
Ol. Nucis Moſchatæ. NMiuſachenb. ; 
Ol. Tanaceti;-,Muſschend. . 
Ol. Origani. It. Carvi. Maſichenb. . 
Elixir Propr. cum Sale volat. Ir. Infuſio 

Theæ. Freind, WS , 


Ol. Spicz. Muſschenh. . — 
Ol. Rocidnarini OG ES 
Linſeed Oyl. Newton. C. ; : 
11 83 
Spirits of Wine proof, or Brandy. Ward. 
Sp. of Wine well rectified. Newton. C. 
Alcohol Vini. Fahrenhett. 
Id. magis dephlegmatum. Fabrenbeit. 
Sp. Vini. Freind. : . 5 
Id. rectific. Feind. ES 


Oleum Fœeniculi. Muſ5chenb. 1; . 


0. 983 


0. 2 


3 de Vin etherè.  Muſschenb. 5 
| | Spiritus 


1.000 


9.999 
1 0.997 4 
9.994 


0.993 
0.993 
0.992 
0.984. 


0.953 


- 0.986 
0.978 
90.975 


o. 960 


0.950 


0.940 


0.940 
0.936 
0.934 
0.932 
9.931 
0.92 

0.865 
0. 826 
0.825 
0.818 
0.781 


0.732 
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Freind. 


a 2 1 
* oy = 


Spiritus Croci. 
Lamp Oyl. Reynolds. | 
Oleum. "Gheraldus. * aquam ut 9 "4 ad 
100.) - 
Oyl Olive. Newton. C. 8 0 
Doe. Ward. f 3 
Sallad Oyl. Reynolds. + e 
Oleum. Pllapandus. RN Oe 
Id. Petit. 4. » | . - . 
Ol. Raparuw. Fabronbeis. | 
Id. It. Tin&. Chalyb. Mynſicht. It. Ting. | 
Sulphur cum Sp. Terebynth. Freind. 
Ir. Huile de ſemences de navets. Muſsch. 
Sp. Mellis. Myſschend.  . 
Sp. Salis Ammoniaci cum calce viva. 
Oleum Aurantiorum. Myuſchenb. 
Spirit of Turpentine. Newton. C. 
Tinct. Caſtorei. Item Sp. Vini ed 
Freind. 8 
Oyl of Turpentine. Boyle v. 22. a. 
Ol. Terebynth.- Freind. R 
Ol. Ceræ. Muſschenb. T 7 
Tin&ura Corallii. Freind. 
Aqua cotta. Frein. 
Air. Newton. C. 8 
Aer Princip. Edit. 3. p. 512. Aer juxta 
ſuperficiem terræ occupat quaſi ſpatium 
850 partibus majus quam aqua ejuſ- 
dem ponderis. 8 10 
The fame, by an experiment made by the 
late Mr. Francis Hauksbee F. R. S. when 
the barometer ſtood at 29.7 inches. 
See Phyſico Mathem. Exp. pag. 74. 
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As to the abſolute weight of water with which 
all the other bodies are compared in theſe Tables, 
Mr. Boyle tells us in his. Medicina Hydroſtatica, 
printed in the new Edition of his Works, V. 19. b. 
that he had found by his own experiments, that a cubic 
inch of clear water weighed 256 Troy Grains, And 


Mr. Ward of Cheſter, who afterwards purſued this 
affair with great accuracy, determined that a cubic inch 
of common clear water did weigh by his tryals 
253.18 like Troy Grains, or 0.527458 decimals of 
the Troy Ounce, or 0.578697 of the Ounce Aver- 
dupois, agrecable to what Mr. Reynolds had for- 
merly deliver'd, who found the inch cubic of Rain 
Water to weigh by his experiments 0.579036 deci- 
mals of the ſame Averdupois ounce, differing from 
the other only 0.000339 parts. =? 
But, as. the accuracy of all the experiments in 
theſe tables depends upon the identity of the 
weight of Common Water, it may not be improper to 
aſcertain that point by a Note taken from Mr. 
Boyles Medicma Hydroſtatica, V. 18. b. where he 
expreſſes himſelf in the following manner. 

——< It ſpeciouſly may, and probably will be 
« objeted, that — there may be a great diſparity 
« betwixt the liquors that are called, and that de- 
« ſervedly, Common Water. And ſome travellers 
te tell us from the preſs, that the water of a certain 
* eaſtern tiver, which if I miſtake not is Ganges, 
is by a fifth part lighter than our water. But 
* having had upon ſeveral occaſions the opportunity 
* as well as curiolity to examine the weight of 
* divers waters, ſome of them taken up in places very 
« diſtant 
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« diſtant from one another. I found the difference 
« between their ſpecific gravities far leſs than almoſt 
« any body would expect. And if I be not much 
« deceived by my memory (which I muſt have 
« recoutſe to, becauſe I have not by me the notes 
© T took of thoſe trials) the difference between 
ce waters, where one would expect a notable diſpa- 
« rity, was but about the thouſandth part (and 
© ſometimes perchance very far leſs) of the weight 
« of either. Nor did I find any difference con- 
ce ſiderable in reference to our queſtion, between 

“e the weight of divers waters of different kinds, as 

ce ſpring-water, river- water, rain-water, and ſnow- 
d water; though this laſt was ſomewhat lighter 

c than any of the reſt. And having had the curio- 
** ſity to procure ſome water brought into England, 
« if I much miſremember not, from the river 
« Ganges itſelf; I found it very little, if at all, 
« lighter than ſome of our common waters,” 

The heavieſt fluid we are acquainted with, next 
to Mercury, is Oyl of Vitriol, or water impregnated 
with the Vitriolic Acid in the higheſt degree we 
can obtain it, being almoſt double the weight of 
Water. 

The next is probably the ſaturated ſolution of 
the fix'd Salt of Vegetables; being a ponderous 
Salt, and diflolving freely in Water. 

The next to this is Spirit of Nitre. Spirit of 
Salt is lighter, and inferior in weight to the ſatu- 
rated ſolution of Salt itſelf. 

It is obſervable, that marine or common Salt 
and Nitre differ little in gravity, contrary to the 
nature of their Spirits. 


A 


The 
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The ſeveral' ſolutions of common Salt, if accu- 
rately repeated, would ſhew in what proportion 
the gravities of fluids increaſe, upon the addition 
of Salt: and that Sea-Mater does not contain one 
twenty-fourth part of Salt. | 
I have omitted in this table the three animal 
fluids, Milk, Serum of Blood, and Urine, as the 
fame may be ſeen before in the 87% table, that of 
animal parts ; but it may be noted in general that 
the ſpecific gravity of all theſe fluids is nearly the 
ſame as that of Sea Water. 

There are in Dr. Freinds table feveral decoctions 
of Plants, which I have inſerted, altho' they are 
not I think of much uſe, nor greatly to be de- 
pended upon. Several of them are lighter than 
common Water, in contradiction to Dr. Turin ob- 
ſervation, that Vegetable Parts are all heavier than 
Water : But it is probable theſe Experiments were 
made before the Decoctions were reduced to the 
temper of Common Water. - 5 

What is meant by the Agua cocta of Dr. Freind 
in his table, I cannot imagine; not having any idea 
of ſuch a change by boiling or otherwiſe, as can 
deprive common water of a full fourth part of its 
weight. | : "= 

Since the denſity of the Air is as the force by 
which it is compreſſed, it follows that the weight 
of any portion of Air muſt vary in the ſame pro- 
portion with the weight of the whole Atmoſphere : 
which in our climate is not leſs than one tenth of 
the whole weight, allowing the Barometer to vary 
from 28 to, 31 Inches. 1 25 5 
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Again, by an experiment of the late Mr. Fauksbee's 
in his PHH. Mechan. exp. pag. 170. the denſity of 
the air varies one eighth part between the greateſt 
degree of Heat in . — and that of Cold in the 
Winter Seaſon. So that the Air, in a hard froſt 
when the Mercury ſtands at 31 inches, is near a 
fifth part ſpecifically heavier, than it is in a hot day 
when the Mercury ſtands at 28 inches. 


TAB. XI. 


From Monſ. Homberg and John Cafpar 
Eiſenſchmid, of be proportion of the ſpecific 


weights of certain fluids in the Winter to the 
weights of the fame in the Summer Seaſon. 


Mercurins . . 5 
Aqua pluvialis 55 
Aqua fluviatilis . - + 1.00811 
Aqua diſtillata 5 1.00815 
Spirit r „ "RS 
Lac bubulum 5 1.01316 
Aqua marina 33 
Spir. Salis . , 1.01467 
Acetum E „ 
Ol. Vitrioli a F . 1.02131 
.  - 1.0214 
Aqua fortis . „ --1 3,7" ROT 
ä . 03013 
Spir. Vini . ” 1.03125 


1.043 86 


Spir, Nitri 
The 


is 
© 
- 
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The Oyls of Olive and ſweet Almonds congeal- 
ing with the cold, could not be examin'd by the 


Areometer in the winter ſeaſon. 

According to this table, the increaſe of the ſpecific 
weight of common water in the winter above. its 
weight in the ſummer,is not more than about the one 
hundred and twenty-fourth part of the whole; which is 
little more than half of what Profeſſor Muſschenbroek 
has elſewhere accounted the ſame, Jeforte qu un pied 
cubique Rhenan d Eau, qui peſe environ 64 livres en 
Ete, ſe trouvera etre en Hiver de preſque 65 livres. 
Eſſai de Phyſique p. 424. but ſure this difference 
is much too great. = 
Notwithſtanding that all fluids: are condenſed by 
cold, it is only till ſuch time as they arc ready to 
freeze ; for upon the freezing they immediately ex- 
pand again, ſo as for the ice to be lighter ſpecifically 
than the fluid of which it is formed, and to ſwim 
in it: Muſschenbroek gives the ſpecific weight of 
Ice to be to that of Water commonly as 8 to 9. 
La 1 de la Glace eſt ordinairement à celle 
de [ Eau, comme 8 a 9. pag, 441. I am not ac- 
quainted with any other accurate experiments upon 
this ſubject, and it is hard to get ice in which 
there ate not large bubbles of ait included. 

The Philoſophical Society at Oxford, togethet 
with their Table of Speciſic Gravity already ſo often 
mentioned in the foregoing pages, communicated 
beſides at the ſame time, to the Nayal Society, 
another Table of a groffer nature indeed, but 
which being printed in the ſame Number 169. of 
the Phzloſophical Tranſactions, and appearing to 
be of uſe for many purpoſes: I have thought 
Rrr 2 the 
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the ſame not improper to be here alſo tran- 
ſcribed. = | 


Of the weight of a cubic foot of divers graing 
& C, tried in a veſſel of well-ſjeaſon” Oa h, | 
whoſe CONCave was an exact cubic foot. | 


The following bodies were poured gently into 
the veſſel, and thoſe in the firſt 12 experiments 
were wcigh'd in ſcales turning with two ounces ; but 
the laſt 7 were weighed in ſcales turning with one 
ounce. The pounds and ounces here mentioned are 


Averdupois weight. 


5 
8 


1. A foot of Wheat (worth 6 s. a buſhel). 47 
2. Wheat of the beſt ſort (worth 6s. 44. 
a buſhel). Both ſorts were red Lammas 
Wheat of laſt year. 9 . 
3. The ſame ſort of Wheat meaſured a ſe- 
cond time. . 


4. White Oats of the laſt yea. 
The beſt ſort of Oats were 24 ina 


buſhel better than theſe. 
5. Blew Peaſe (of the laſt year) and much 
worm-caten. g R . 
6. White Peaſe of the laſt year but one 50 
7. Barley of the laſt year (the beſt ſort ſells 
for 1s. 6d. in a quarter more than this) 4x 2 
8. Malt of the laſt year's Barley, made 2 
months before. . . „ 
9. Field Beans of the laſt year but one. 50 8 
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e . 
10. Wheaten Meal (unſifted). 5 5 


. 1 © 
11. Rye Meal (unſifted). - pr 28 4 
7ö;ö— . ..-5 d 62 8 
13. Bay Salt. ; . IJ 
14. White Sea Salt. : > > 0 2B 
15. Sand. . . 83 „ 
16, Newcaſtle Coal. h | 


. „ „ WP 20 
17. Pit Coal, from Wednesbury 63; but £ 
this is very uncertain in the filling the 
interſtices betwixt the greater pieces. 63 © 
18. Gravel. A A . 109 5 
19. Wood Aſhes. . - 58 5 


Of the ſame nature is alſo the following account 
of The difference of the weight of fome Liquors 
upon the Tunn compared to Rain Water, from the 
Experiments made formerly by Mr. Reynolds in the 
Tower of London, and communicated to the Royal 
Sactety, with his others before-mentioned, by Mr. 
Smethwick, Fuly 7. 1670. | 


W 5 Averdup. 
Muſcadine Wine was found heavier 


than Rain Water : ; 
Sherry p 8 © . 
Ale « 5 9 . 
Canary Wine > 8 
Small Beer 8 py . 
White Wine was found lighter than 


— 


Rain Water . . 2 12 
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Rheniſh Wine 8 
Sallet Oy. VVV 


Averdup. 


© 2 


The proportion given by this Author as the true 
one of the Averdupois Pound to the Troy Pound is, 
that fourteen of the former are equal to ſeventeen 
of the latter. | 8 3 | 
From whence the Averdupois Pound would be 

found equal to 6994.285, and the Ounce to 437.143 

Troy Grains; which is indeed a little leſs than the 

ſame have ſince been determined by others; for 
Mr. Ward of Cheſter gives from a very nice expe- 

riment as he calls it, of his own, that one pound 
Averdupois was equal to 14 ounces 11 peny weight 
and 154 Troy Grains, or to 69994, and conſe- 
quently the ounce Averdupois to 4437.47 of the 
ſame grains. And ſeveral Gentlemen of the Royal 
Society, who very carefully on 22 April 1743. exa- 
mined the original ſtandards of weights kept in the 
Chamberlain's Office of his MaJesTtY's Exchequer, 
found, upon the medium of the ſeveral trials which 
they made with thoſe ſtandards, that the Pound 
Averdupois was equal to, 7000:14, and the Ounce 
Arerdupois to 437.51 Troy Grains, Phil. Tranſ 
Ne. 470. | | 

I fall conclude theſe papers with the two Tables 
from Marinus Ghetaldus mentioned in the begin- 
ning, which I here tranſcribe, with an account of 
ſome of their uſes, in his own words. 
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Quero, exempli gratia, quam habet rationem in 
3 plumbum ad aurum. Intelligatur plum. 
um gun levius eft auro, gravitatem habere 1, 
et in linea plumbi, in prima columna nominata, ſub 
titulo auri,. queratur auri gravitas, ea erit 124, 
Plumbum igitur ad aurum rationem habebit in 
gravitate ut 1, ad 1:4. Si enim ſumantur duo cor- 
fora magnitudine æqualia, unum plumbeum alterum 
aureum, ſit autem plumbei corporis gravitas 1, au- 
rei erit 1:4; quare corpus plumbeum ad corpus 
aureum ejuſdem magnetudinis rationem habebit in 
gravitate ut 1, ad 1:5, Comparantur autem inter 
/e genera diverſa gravitate, in corporibus magni- 
tudine æqualibus. | 
Rur ſus, quero quam habet rationem in gravitate 
aqua ad argentum vivum. Intelligatur aqua, ut 
tevior argento vivo gravitatem habere 1, et in 
linea aque, ſub titulo argenti vivi, guæratur ar- 
genti vii gravitas, ea erit 135; aqua igitur ad 
argentum vivum rationem habebit in gravitate ut 
I, ad 13 5. = 4 
Contra, quæro quomodo ſe habent in magnitudine 
aurum et plumbum. Intelligatur aurum, quoniam 


8 ſub titulo auri, quæratur plumbi mag- 
nitudo, ea erit 1:4; aurum igitur ad plumbum je 
habebit in magnitudine ut 1, ad 1:5: ft enim ſu- 
mant ur duo corpora æque gravia, unum aureum, al. 
Ferum plumbeum, ſit autem corporis aurei magni- 
tudo 1, plumbei erit 1:45; quare corpus aureum ad 
corpus plumbeum ejuſdem gravitatis ſe habebit in 
magnitudine ut 1, ad 1:4. Comparantur autem in- 
ter ſe genera diverſa magnitudine, in corporibus £que 
gravibus. 


Quero 
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Quero denique, quomodo ſe habent in magnitudine 
ferrum, et aqua, N Ferrum, ut gravius aqua, 
magnitudinem havere 1, et in linea aquæ, ſub ti- 
tulo ferri, quæratur aquæ magnitude, ea erit 8, 
2 : _ ad aquam ſe habebit in magnitudine 
5 6 . 
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Quæro exempli gratia, quænam fit ratio in gra- 
vitate, auri ad argentum. Intelligatur aurum quo- 
niam gravius eſt argento, gravitatem habere 100, et 
in linea auri, ſub titulo argenti, reperietur argenti 
ravitas 54, aurum igitur ad argentum rat ionem 
abebit in gravitate ut 100, ad 54. Si enim ſu- 
mantur duo corpora, magnitudine æqualia, unum 
aureum, alterum argenteum, ſit autem aurei corpo- 
ris gravitas 100, erit argentei 5455 3 quare corpus 
aureum ad corpus argenteum ejuſdem magnitudinis, 
rationem habebit in gravitate, ut 100, ad 5433. 
Quæro, quomodo ſe habet in gravitate aqua ad 
vinum ; quoniam aqua gravior eſt vino, intelligatur 
efus gravitas 100, et quoniam in linea aque, fub 
titulo vini, datur vini gravitas 983, aqua ad vi- 
num ſe habebit in gravitate, ut 100, ad 983. 
Contra quæro quomodo ſe habent in magnitudine 
argentum, et aurum. Intelligatur argentum ut levins 
auro, magnitudinem habere 100, et in linea auri, 
ſub tituls argenti, queratur aur: magnitudo, ea 
erit 5445, argentum igitur ad aurum ſe habebit in 
magnitudine, ut 100, ad 54*3. Si enim ſumantur 
auo corpora £que gravia, unum argenteum, alterum 
aureum, fit autem argentei corporis magnitudo 100, 
erit aurei 5445 3 quare corpus argenteum, ad corpus 
aureum ej uſdem gravitatis, ſe habebit in magnitudine, 
ut 100, ad 5425. | 
Quæro denique, quomodo ſe habent in magnitudine 
aqua et argentum vivum. Quoniam aqua levior eft 
argento vivo, intelligatur eſus magnitudo 100, et 
in linea argenti vivi, ſub titulo aquæ, quæratur 
argenti viui magnitudo, et reperietur 775, aqua 
igitur ad argentum vivum ſe habebit in magnit#- 
dine, ut 100, ad 713. 
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I. An Account of the Experiments made by 
ſeme Gentlemen of the Royal Society, in 


order to meaſure the . Velocity of 


I 


Electricity; communicated to the Royal 
Society by Mr. W. Watſon F. R. . 


— 27. Ip before the Royal Society the Be- 

ginning of laſt Winter an Account * of 
Ko had x8. , DS by ſome Gentlemen, in order 
to aſcertain the reſpective Velocities of Electricity 
and Sound ; from which it appeared, that through a 
Space meaſuring 6732 Feet, the Electricity was per- 
ceptible in a Quantity of Time leſs than N of a 
Second. But the Gentlemen concerned were de- 
ſirous, if poſſible, of aſcertaining the abſolute Velo- 
city of Electricity at a certain Diſtance; and a Me- 
thod had been thought of, by which this might be 
determined with great Exactneſs. 

Accordingly, Auguſt 5. 1748. there met at Shooter's 
Hill for this Purpoſe, the Preſident of the Royal 
Society, the Rev. Mr. Bzrch, the Rev. Dr. RET 
AS Royal, James Burrow Eſq; Mr. Ellicot, 
Mr. George Graham, Richard Graham Eſq; the 
Rev. Mr. Lawrie, Charles Stanhope Eſq; and myſelf, 
who were of the Royal! Society, Dr. Bevis, and 
Mr. Griſchow jun. a Member of the Royal Academy 
of Sciences at Berlin. 

It was agreed to make the electrical Circuit of 
two Miles; in the middle of which an Obſerver 
was to take in each Hand one of the Extremities of 

T tt a 
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* See theſe Tranſ. Ne. 485. 


L492] 
a Wire, which was a Mile in Length. Theſe Wires 
were to be ſo diſpoſed, that this Obſerver being 
placed upon the Floor of the Room near the elec- 
trical Machine, the other Obfervers might be able 
ia the ſame View to ſee the Exploſion of the charged 
Phial, and the Obſerver holding the Wires; and 
might take notice of the Time lapfed between the 
diſcharging the Phial and the convulſive Motions of 
the Arms of the Obferyer in conſequence thereof; 
inaſmuch as this Time would ſhew the Velocity of 
Electricity, through a Space equal to the Length of 
the Wire between the coated Phial and this Ob- 

ſerver. e eee 
The electrifying Machine was placed in the ſame 
Houſe as it was laſt Year. We then found onrfelves 
greatly entbaraffed by the Wire's being conducted 
by the Side of the Road, which we were compell'd 
to, on account of the Space neceſſary for the mea- 
faring of Sound: But fo great a Diſtance from the 
Machine was not now wanted, though the Circuit 
through the Wire was intended to be at leaſt two 
Miles. We had diſcover'd, by our former Experi- 
ments, that the only Caution now neceſſary was, 
that the Wires conducted upon dry Sticks ſhould 
not touch the Ground, each other, or any Non- 
electric, in a conſiderable Degree, in any Part of 
their Length: If they did not touch each other, the 
Returns of the Wire, be they ever ſo frequent, im- 
ported little, as the Wire had been found to con- 
duct Electricity fo much better than the Sticks. It 
was therefore thought proper to place theſe Sticks 
in a Field fifty Yards diftant from the Machine. 
The Length of this Field being eleven Chains, or 
726 Feet, eight Returns of the Wire from the Top 
to 
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to the Bottom of the Field, made ſomewhat more 
than a Mile, and ſixteen Returns mare than two 
Miles, the Quantity of Wire intended for the Elec- 
tricity to paſs through to make the Experiment. 
We had found laſt Year, that, upon diſcharging 
the electrified Phials, if two Obſervers made their 
Bodies Part of the Circuit, one of which graſped 
the leaden Coating of the Phial in one Hand, and 
held in his other one Extremity of the conducting 
Wire; and if the other Obſerver held the other Ex- 
tremity of the conducting Wire in one Hand, and 
took in his other the ſhort iron Rod with which 
the Exploſion was made; upon this Exploſion, I ſay, 
they were both ſhocked in the ſame Inſtant, which 
was that of the Exploſion of the Phial. If therefore 
an Obſerver, making his Body Part of the Circuit, 
was ſhocked in the Inſtant of the Exploſion of the 
charged Phial in the middle of the Wire, no Doubt 
would remain of the Velocity of Electricity being 
inſtantaneous through the Length of that whole 
Wire. But if, on the contrary, the Time between 
making the Exploſion, and ſecing the. Convulſions 
in the Arms of the Obſerver holding the conduct - 
ing Wires, was great enough to be meaſured, we 
then ſhould be able to aſcertain its Velocity to the 
Diftance equal to half the Quantity of Wire em- 
ployed only, let the Manner of the Electricity's diſ- 
charging itſelf be what it would. 
It has been a Queſtion with ſome, who have con- 
ſider'd this Subject, whether the Electricity, in com- 
pleating the Circuit from the Matter contained in 
the Glaſs, paſſed either by the Wire in the Mouth 
to the Coating of the Glaſs, the contrary Way by 
n the 
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the Coating to the Wire in the Mouth, or other- 
wiſe directed itſelf both Ways at once ? That the 
Electricity muſt paſs off one of theſe three Ways, was 
certain, as the Exploſion would not be complete, 
unleſs in the Inſtant thereof ſome Matter very non- 
electric communicated between the Wire in the 
Mouth, and the Coating of the Glaſs. Unleſs there- 
fore the Obſerver was placed in the Centre of the 
conducting Wires, it might be objected, that the 
Experiment was not made with the Exactneſs neceſ- 
ſary; becauſe any Perſon, who was of Opinion that 
the Electricity directed itſelf from the Mouth of the 
Glaſs to the Coating, might object, if the Wire from 
the ſhort iron Rod to the Obſerver was only half 
the Length of that between the Obſerver and the 
Coating of the Glaſs, that the Electricity, in the Time 
found, paſſed only through the ſhort Wire, and vice 
verſa. But if, as it was here thought proper, the 
Obſerver was placed in the Centre of the conduQ- 
ing Wire, let the Direction of the Electticity be 
what it would, ng Difference could happen in the 
Reſult of the Experiments, if made with the neceſ- 
fary Caution; becauſe, if the Effects in the middle 
and both Ends of the Wires were inſtantaneous, the 
Concluſion rherefrom would be very obvious. To 
make the Experiment, the ſame Phial filled with 
Filings of Iron, and coated with Sheet-Lead, which 
was uſed laſt Year, was placed in the Window of 


the Room near the Machine, and was connected to 


the prime Conductor by a Piece of Wire. To the 
Coating of this Phial a Wire was faſtened ; which, 


being conducted upon dry Sticks to the before-men- 


tioned Field, was catricd in like manner to the Bot- 
tom; 
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tom; and being conducted thus from the Bottom of 
the Field to the Top, and from the Top to the Bot- 
tom feven other times, returned again into the Room 
and was held in one Hand of an Obſerver near the 
Machine. From the other Hand of this Obſerver, 
another Wire, of the ſame Length with the former, 
was conducted in the ſame manner, and returned into 
the Room, and was faſten'd to the iron Rod with 
which the Exploſion was made. The whole Length 
of the Wires, allowing ten Yards for their Turns 
round the Sticks, amounted to two Miles a Quarter 
and ſix Chains, or 12276 Feet. 

As the Night preceding theſe Experiments had 
been very rainy, Care was taken, by ſilk Lines pro- 
perly diſpoſed, that the Wires in their Paſſage from 
the Window of the Houſe might not touch the 
Wood thereof; left, from the Moiſture of this Wood, 
the electrical Circuit might be ſhortened. | 

When all Parts of the Apparatus were properly 
diſpoſed, ſeveral Exploſions of the charged Phial 
were made; and it was invariably ſcen, that the 
Obſerver holding in each Hand one of the Extre- 
mities of theſe Wires was convulſed in both his 
Arms in the Inſtant of making the Exploſions. 

Inſtead of one, four Men were then placed hold- 
ing cach other by the Hand near the Machine, the 
firſt of which held in his right Hand one Extre- 
mity of the Wire, and the laſt Man the other in 
his left. They were all ſeen convulſed in the In- 
ſtant of the Exploſion. Every one who felt it, com- 
plained of the Severity of the Shock. 

It was then deſired, by one of the Gentlemen 
concerned, that an Exploſion ſhould be made with 
the Obſerver holding only one of the Wires, This 


Was 
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was done accordingly; but the Obſeryer felt no- 
thing, the Phial diſcharging itſelf in a different 
manner to what it did before, on account of the 
Circuir's not being complicated. 

It was then tried, whether an Obſerver would be 
ſhocked upon the Diſcharge of the Phial, if the 
two Wires at their Extremities ſlightly touched each 
other, whilſt an Obſerver at the ſame time held one 
of theſe about a Foot from their Ends in cach of 
his Hands. Upon Trial he felt nothing, though 
the Phial exploded very quick, becauſe the iron 
Wire conducted the Electricity better than the 
Body of the Obſerver. 

It was then tried; whether or no, as the Ground 
was wet, if the Exploſion was made with the Ob- 
ſerver holding the Extremity of each Wire ſtanding 
upon the Ground ncar the Window of the Houſe, 
any Difference would ariſe in the Succeſs of the 
Experiment. No Difference was found, the Ob- 


ſerver being ſhocked in the Inſtant of the Exploſion, 


| as before, in both his Arms, and acroſs his Breaſt. 

DOD pon theſe Conſiderations we were fully fatiſ- 
fied, that through the whole Length of this Wire, 
being, as I mentioned before, twelve thouſand two 
hundred and ſeventy-ſix Feet, the Velocity of Elec- 
tricity was inſtantaneous. 


As it was found laſt Year, we obſerved again, 


that although the electrical Commotions wete very 
ſevere to thoſe who held the Wires, the Report of 
the Exploſion at the prime Conductor was little, in 
compariſon of that which is heard when the Circuit 
is ſhort, From whence it was conjefured, that the 


very loud Report, in the Experiment of Leyden is 


confined to a very ſhort Circuit, 
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II. An Account of double Fetus's of Calves, 
by Mon. le Cat, M. D. F. R. S. &c. dated at 
Rouen, Auguſt 20. 1748. N.S. Tranſ- 
lated from the French by T.S. M. D. 
F. R. S. b 


Read Od. 27. HAVE, ſince the Month of January 
__. 1735. been in Poſſeſſion of 28. 
born in our City of Rouen, which has two Heads, four 
Arms, four lower Extremities, and two Trunks united, 
and as it were blended together. About that time I 
publiſhed * a Deſcription of the internal Parts of this 
Monſter, which had but one Heart ; but I did not cauſe 
Draughts to be taken of thoſe Parts: and it would 
now be a difficult Matter to have them drawn fo 
as to exhibit a good Repreſentation of the State in 
which they then were. This Negligence, through 
which I am deprived of thoſe curious and inſtructive 
Figures, which this monſtrous Birth would have af- 
forded, made me wiſhfor a like Opportunity, in ſome 


This Opportunity preſented itſelf in January 1748. 
not in a human Fætus, but in a Calf, which the 
Butchers 6f our Hoſpital cut out of a Cow. 


ſter, will be the Explanation of the Figures that re- 
preſent t. | | | 
Plate 


* Tournal de Verdun, for March 1735. | br 194. 


— - wt 
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meaſure at leaſt to make amends for that Fault. 


The Deſcription which 1 ſhall give of this Mon- 
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Tas. I. Fig. 1. 


The outward Surface of the double Calf is here 
exhibited, about one fourth of the natural Size. 


Ep. 2. 

The Integuments of the Breaſt being raiſed, cha 
appears the Union and reciprocal Inſertion of the 
pectoral Muſcles of each Subject into one common 


Linea alba. None but the inmoſt Plans were at- 
tached to the Bones, 


Fig. 3. 
The Muſcles being removed, one Sternum, com- 
mon to both Subjects, appears in Sight. 
There was a Hrernum intirely ſimilar to this, on 
the other or oppoſite Side. 


Tas. II. Fig. 4. 


A. The Apex of the Heart common to both. 
B. The right Auricle of the Subject B. 
C. The inferior Aorta. 

D. The ſuperior Aorta of the Subject B, from 
which iſſue the right Subclavian 7, and the 
Carotids *F, - | 

E. The pulmonary Artery of the ſame Subject B. 

P, Its Lungs. 

FF, The ſuperior Venæ cave of both Subjects. 

F, Their inferior Venæ cave. 

GG. The Thymus, or Throat Sweet-Breads. 

«, of Subject A, A Trunk formed by the Reunion 
of the Carotids**, and the Subclavians + ; which 
Trunk commonly conſtitutes the ſuperior Horta, 

as 
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as appears in the Subject B: but in this Subject 
A, it only ſends a ſmall Canalis arterioſus, y, 
into the inferior Aorta C. 
g, A thick common Trunk of the pulmonary Ar- 
tery and the inferior Aorta. The latter plainly 
appears a Continuation of this Trunk ; whereas it 
is commonly a Continuation of the Aorta, a, D: 
and the pulmonary Artery, 8, E, only furniſhes 
the Aorta, a, y, C, which makes but one Canal 
in ordinary Subjects, with a Canalis arterigſus, or 
Canal of Communication (See Fig. 5. in the 
Subject B). And indeed I am of Opinion, that 
this Structure, which ſeems extraordinary, is na- 
tural to every Fetus that is not far advanced, 81 
explain it in my Courſe of Phyſiology under the 
Article of the Fætus; and that it is a Conſe- 
quence and Proof of the mechanical and ſucceſ- 
{ive Formation of the Organs of its Circulation, 
which begins by the lower Circle made by, the 
umbilical Vein, as the firſt Mover ; the Trunk of 
the Vena cava, the inferior Aorta, and the 
Branches of the Vena cara, which correſpond 
with it. Now the Subject A had ſeveral Marks, 
which demonſtrated that its Formation was leſs 
advanced than that of the Subject B. 
E, æ, &, The Oeſophagus of each Subject. T, be 
Windpipe. 
R, The-Splcen, &, the Stomach of the Subject A. 
7 The Liver, which ſeems to belong to the Sub- 
jet B. 
Une them the great and ſmall Inteſtines. 
K, The umbilical Vein of the Subject 4, through - 
which having made an Injection, the whdtc Liver 
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was injected, but the Heart and Veſſels were not: 
ſo that it is probable this Vein was diſtributed no 
farther than the Liver, and had no Ductus veno- 
ſus that paſs d to the Cava and Heart. 


L, The umbilical Vein of the Subject B, which 


received a large Branch of the umbilical Vein of 
the Subject A: and which Branch ſeemed to ſupply 
the Place of the venal Duct, that was wanting. 

Having thrown in the Injection through this 
Vein L, the Heart and Veſſels of the two Sub- 
jects were injected. 

MM, The Orifices of the umbilical Arteries, which 
were but two in Number, one for each Subject; 
the one and the other iſſuing from the right lliac 
of cach Subject. 

N, The Openings of the Urachi, which were very 
large. 


Tas. II. Fig. 5. 


The other Side or View of this Monſter, wherein 
the Subject A is to the right; the Subject B to 
the left. 


a, The Thymus of each Subject. 

b, The right Auricle of the Subject A. 
c, The left Auricle of the Subject B. 
d, The ſuperior Aorta of the ſame. 

e, Its pulmonary Artery. 


7, The Canalis arteriofus, which here had the ſame 


Structure that all Fe#tuss of nine Months or 
more uſually have. 


g. Its inferior Aorta. 
, The inferior Venæ cave of each Subject. 


1, The 


50 J 
i, The Azygos of the Subject B. 
E, Its Oeſophagus. 
J Its Stomach. 
m, Its Spleen. 
un, Part of the Lungs of each Subject. 
o, The Liver of the Subject A. 


Tas. II. Fig. 6. 


This Plate repreſents. the Heart, which is com- 
mon to the two Subjects, laid open tranſverſally. 
The anterior Part is lifted up, to ſhew the Cavities 
and the Orifices of the Veſſels of its Baſe. The 
Figure is of about half the natural Size. 

This Heart had only two Cavities, D, E, as 
nſual ; but the right Cavity or Ventricle D belonged 
to the Subject B; and the left Ventricle E to the 
Subject A. 

Into cach of the Cavities D E there opened four 
Orifices; viz. two atterial, which were thoſe of 
the pulmonary Arteries, 4,4, and of the Aorta 8, 
b,b; and two venal Orifices, or thoſe of the right 
and left Auricles, for the Blood of the Cavs, c, c, 
and of the pulmonary Veins, 4, 4. 

I give the Name of Aorta to the ſuperior arte- 
rial Trunk 6, of the Subject A. in Conformity 
with the uſual Appellations, and becauſe in com- 
mon Subjects this Trunk alone deſerves that Name ; 
although in this Caſe the pulmonary Artery à viſibly 


conſtitutes the principal Part of the inferior Aorta, c. 
, The inferior Cave. 


gg. The ſuperior Cave. 
h, Part of the Branches of the pulmonary Arterys 


E, The Valve of the Oritice of the right Auricle 
in the Subject B. 


U uu 2 III. 
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III. Extract of a Letter from the Rev. Dr. 


Doddridge 20 Henry Baker F. R. S. con- 
cerning a Wether giving Suck to a Lamb; 
and of a monſtrous Lamb. 


Dear Sr, Northampton, July 2. 1748. 


Read OR. 27. HE Occaſion of my writing to you 
Ts now is to inform you of a re- 


markable Fact, which I have juſt heard from a 
Member of the Church of which I am Paſtor, and 


in whom I can intirely confide. — He tells me, 


that he has in Upper Heyford Field, about four 


Miles from this Town, a Wether-Sheep which now 
ſuckles a Lamb. I know not by what Accident, the 
Lamb ſometime ſince ran after it, and fixed upon 
its Paps; drawing hard, Milk followed. The Lamb 
has ſubſiſted very well upon what it ſucked from 
him, and at the late ſhearing Time he himſelf preſſed 
the Teats, and Milk came out in a conſiderable 
Quantity. 

This reminds me of what Mr. Ray tells us from 
Boccone, that a Countryman in Umbria nouriſhed 
his Child by his own Milk, and Florentinus and 
Malpighius are quoted on the ſame Occaſion. Bar- 
tholinus, in his Anatomy, p. 215. has ſome remark- 
able Paſſages to this Purpoſe : he quotes a Paſlage 
in Ariſtotle concerning a He-Goat in Lemmas, who 
had a great Quantity of Milk. 

I ſhall add to this a ſhort Account of a 
monſtrous Lamb, which was weaned in a Ficld 
near Newport Pagnel about the Middle of 

laſt 
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laſt March, and was brought to me ſoon after it 
died. It had two perfect Heads (and two long 
Necks), each as large as that of a common Lamb, 
but ſucked only with that on the right Side. So 
far as I could learn the Organs of both were com- 
pleat. It walked only on four Legs, but had a fifth 
hanging down between the two Necks, rather 
longer than the other four; the Bones and Hoof 
were double, and had four Claws: the concave Side 
of it was turned upwards, and whenever the Crea- 
ture walked this Leg moved up and down as it 
ſeemed ſpontaneouſly, and in a manner anſwerable 
to the Motion of the other four : it had two Tails, 
but no Vent behind: it had alſo two diſtinct Spines, 
but they met about five Inches above the Tail, and 
then divided again ; but where they met they were not 
as one intire Spine, but as two adhering to each other. 
There were two Sets of Ribs, only thoſe which 
met upward (where the Spine ſhould regularly have 
been placed) were rather ſhorter than the other: 
and it ſcemed that the Blade-Bone belonging to the 
doubled Leg that grew between the Necks was 
larger than the reſt, and ſeemed to be two Bones, 
but not intirely diſtinct : it had two Hearts of equal 
Bigneſs, lying over each other almoſt like a Fr. 
Andrew's Crols, or (as we ſhould fay in Heraldry) 
Saltirc-wiſe. There were two Oz/ophagi and two 
Aſpere Arteriz : four ſmall Lobes of Lungs, but 
the two Gullets were inſerted into one common 
Stomach. —— I am not Maſter enough of the Form- 
ation of ruminating Animals to inform you farther 
what was peculiar in this, We found nothing pre- 
ternatural in the Formation of the Inteſtines, ”_ 
the 
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the Tails grew ſo near, that the Return of both ſeemed 
to point to one Vent, tho” as I obſerved, the Anus 
was deficient. It had three Kidneys, one of them 
very large in proportion to the other two; ſo that 
I apprehend there was a Conjunction. 

I ſend you this Account whilſt the Matter is freſh 
in my Memory, and am, 


Dear Sir, 
Tours, &*c. 


P. Doddridge. 


—— 


IV. Alftraci from a Letter ſent by Monſieur 
Buffon, Member of the Royal Academy 
of Sciences at Paris, &c. to Martin Folkes 
Ejq; Pr. R. S. concerning his Re-invention 
of Archimedes's Burning Specula. 


Read OR. 27. S what I read ſome time ſince to 
Cee our Royal Academy upon the Sub- 
jet of my Re- invention of Archimedes's* burning 
Specula, cannot appear in our Memoirs before the 
Year 1747, 1 think of publiſhing by themſelves my 
Obſervations upon theſe Mirrors, as ſoon as I ſhall 
ſatisfy myſelf upon ccrtain Particulars, by ſome new 
Experiments I am now preparing to make. The 
Heeculum I have already conſtructed, and which is 
but ſix Feet broad and as many high, burns Wood 
at the Diſtance of 200 Feet, it melts Tin and Lead 

at 


— 


— — 


— 
— 


* See theſe Tranſ. No. 483. 
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at the Diſtance of above 120 Feet, and Silver 
at 50. The Theory which led me to this Diſco- 
very is founded upon two important Remarks, the 
one that the Heat is not proportional to the Quantity 
of Light, and the other that the Rays do not come 
parallel from the Sun. The firſt of thoſe, which 
appears to be a Paradox, is nevertheleſs a Truth, of 
which one may eaſily ſatisfy one's ſelf, by reflecting 
that Heat propagates iiſelf even within Bodies; and that 
when one heats at the ſame time a large Superficies, 


the Firing is much quicker than when one only 


heats a ſmall Portion of the ſame. 


98 1 am, Se. 
From the Chateau de Montbard iz 
Burgundy, Sept. 18, N.S. 1748. 


Buffon. 


V. An Eſſay on Quantity; occafioned by read- 
ing a Treatiſe, in which Simple and Com- 
pound Ratio's are applied io Virtue and 
Merit, by the Rev. Mr. Reid; communi- 
cated in a Letter from the Rev. Henry 
Miles D. D. & F. R. S. to Martin Folkes 
E/; Pr. R. §. 
SECT. TI. 
What Quantity is. 


Read Nov. 3.CNINCE mathematical Demonſtration 
2 is thought to carry a peculiar Evi- 
dence along with it, which leaves no Room for 
further Diſpute ; it may be of ſome Uſe, or Enter- 

tainment 
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tainment at leaſt, to inquire to what Subjects this 
kind of Proof may be applied. 
Mathematics contain properly the Doctrine of Mea- 
ſure ; and the Object of this Science is commonly 
ſaid to be Quantity; therefore Quantity ought to be 
defined, What may be meaſured. Thoſe who haye 
defined Quantity to be whatever is capable of More 
or Leſs, have given too wide a Notion of it, which 
I apprchend has led ſome Perſons to apply mathe- 
matical Reaſoning to Subjects that do not admit 
of it. 
Pain and Pleaſure admit of various Degrees, but 
who can pretend to meaſure them? Had this been 
poſſible, it is not to be doubted but we ſhould have 
had as diſtint Names for their various Degrees, as 
we have for Meaſures of Length or Capacity ; and 
a Patient ſhould have been able to deſcribe the 
Quantity of his Pain, . as well as the Time it began, 
or the Part it affeted. To talk intelligibly of the 
Quantity of Pain, we ſhould have ſome Standard to 
meaſure it by; ſome known Degree of ir ſo well 
aſcertained, that all Men, when they talked of ir, 
ſhould mean the ſame thing; we ſhould atſo be 
able to compare other Degrees of Pain with this, 
ſo as to perceive diſtinctly, not only whether they 
exceed or fall ſhort of it, but how far, or in what 
proportion; whether by an half, a fifth, or a tenth. 
Whatever has Quantity, or is meaſurable, muſt 
be made up of Parts, which bear Proportion to one 
another, and to the Whole; ſo that it may be in- 
creaſed by Addition of like Parts, and diminiſhed 
by Subtraction, may be multiplied and divided, and 
ina Word, may bear any Proportion to another 


2 Quantity 
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Quantity of the ſame kind, that one Line or Num- 
ber can bear to another. That this is eſſential to 
all mathematical Quantity, is evident from the firſt 
Elements of Algebra, which treats of Quantity in 
general, or of thoſe. Relations and Properties which 
are common to all Kinds of Quantity. Every alge- 
braical Quantity is ſuppoſed capable not only of 
being increaſed and diminiſhed, but of being exactly 
doubled, tripled, halfed, or of bearing any aſſignable 
Proportion to another Quantity of the ſame kind. 
This then is the Characteriſtic of Quantity; what- 
ever has this Property may be adopted into Mathe- 
matics; and its Quantity and Relations may be mea- 
ſured with mathematical Accuracy and Certainty. 


SECT. 2. | 
Of Proper and Improper Quantity. 


There ate ſome Quantities which may be called 
Proper, and others Improper. This Diſtinction is 
taken notice of by Ariſtotle; but it deſerves ſome 
Explication. 2855 

I call that Proper Quantity which is meaſured by 
its own Kind; or which of its own Nature is capa- 
ble of being doubled or tripled, without: taking in 
any Quantity of a different Kind as a Meaſure of it. 
Thus a Line is meaſured by known Lines, as Inches, 
Feet, or Miles; and the Length of a Foot being 
known, there can be no Queſtion about the Length 
of two Feet, or of any Part or Multiple of a Foot. 
And this known Length, by being multiplied or di- 
vided, is ſufficient to give us a diſtin& Idea of any 
Length whatſoever. = 


XxX Improper 
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1 
Improper Quantity is that which cannot be meaſured 
by its own Kind; but to which we aſſign a Meaſure 
by the means of ſome proper Quantity that is related 
to it. Thus Velocity of Motion, when we confidet 
it by itſelf, cannot be meafured.. We may perceive 
one Body to move faſter, another ſlower ; but we 
can have no diſtinct Idea of a Proportion or Ratios 
between their Velocities, without taking in ſome 
Quantity of another Kind to meaſure them by. 
HFaving therefore obſetved, that by a greater Velocity 
a greater Space is paſſed over in the ſame time, by 
2 leſs Velocity a leſs Space, and by an equal Velo- 
city an equal Space; we hence learn to meaſure 
Velocity by the Space paſſed over in a given Time, 
and to reckon it to be in exact Proportion to that 
Space : And having once afhgned this Meaſure to it, 
we can then, and not till then, conceive one Velo- 
City to be exactly double, or half, or in any other Pro- 
portion to another ; we may then introduce it into 
mathematical Reaſoning without Danger of Confu: 
fion, or Error, and may alſo uſe it as a Meaſure of 
other Improper Quantities. | 
All the Kinds of Proper 
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Quantity we know, may, 
1 I think, be reduced to theſe four, Extenſion, Du- 
1 ration, Number, and Proportion. Tho Proportion 

| | be meaſurable in its own Nature, and therefore 
it hath Proper Quantity, yet as Things cannot have 
1 Proportion which have not Quantity of ſome other 
Kind, it follows, that whatever has Quantity muſt 
have it in one or other of theſe three Kinds, Ex- 
tenſion, Duration, or Number. Theſe are the Mea- 
ſures of themſelves, and of all Things elſe that are 
meaſurable. 
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Number is applicable to ſome things, to which it is 
not commonly applied by the Vulgar. Thus, by atten- 
tive Conſideration, Lots and Chances of various Kinds 
appear to be made up of 2 determinate Number of 
Chances that are allowed to be equal; and by num- 
bering theſe, the Values: and Proportions of thofe 


which. are compounded of them may be demon- 
{trated. 


Velocity, the Quantity of Motion, Denſity, Elaſti- 
city, the Vis infita, and impreſſa, the various Kinds of 


centripetal Forces, and different Orders of Fluxions, 
are all Improper: Quantities; which therefore ought 
_ to be-admitred into Mathematics, without hay- 
ga Meaſure of them aſſigned. The Meaſure. of 
= improper Quantity ought always to be included 
in the Definition: of it; for it is the giving it a 
Meaſure that makes it a proper Subject of mathe- 
matical, Reaſoning, If all Mae had. con- 
ſidered, this as carefully as Sir Iſaac Newton appears 
to have done, ſome Labour had been ſaved both to 
themſelves and to their Readers. That Great Man, 
whoſe clear and comprehenſive Underſtanding ap- 
pears, even in his Definitions, having frequent Oc- 
caſion to treat of ſuch improper Quantities, never 
fails to define them, ſo as to give a Meaſure. of 
them, either in proper Quantities, or in ſuch as 
had a known Meaſure. This may be ſeen in the De- 
finitions prefixed to his Princip. Phil. Nat. Math. 

It is not eaſy to ſay; how many Kinds of impro- 
per Quantity, may in time, be introduced into Ma- 
thematics, or to what new Subjects Meaſures may 
be applied: But this I think we may conclude, 

XxX 2 that 
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1 [ 510 ] 
that there is no Foundation in Nature for, nor can 
any valuable End be ſerved, by applying Meaſure to 
any, thing but what has theſe two Properties. Firft 
it muſt admit of Degrees of greater and leſs. Se- 
condly, it muſt be aflociated with, or related to 
ſomething that has proper Quantity, ſo as that when 
one is increaſed the other is increaſed, when one is 
diminiſhed, the other is diminiſhed alſo; and every 
Degree of the one muſt have a determinate Magni- 
tude or Quantity of the other correſponding to it. 

It ſometimes happens, that we have Occaſion to 
apply different Meaſures to the ſame thing. Centri- 
petal Force, as defined by Newton, may be mea- 
fured various Ways, he himſelf gives different Mea- 
ſures of it, and diſtinguiſhes them by different 
Names, as may be' ſeen in the aboye-mentioned 
Definitions. eee 

In reality, I conceive that the applying of Meafures to 
things that properly have not Quantity, is only a Fiction 
or Artifice of the Mind, for enabling us to conceive 
more eaſily, and more diſtinctly to expreſs and demon- 
ſtrate, the Properties and Relations of thoſe things that 
have real Quantity. The Propoſitions contained in the 
two firſt Books of Newton's Principia might per- 
haps be expreſſed and demonſtrated, without thoſe 
various Meaſures of Motion, and of centripetal and 
impreſſed Forces which he uſes: But this would 
occaſion. ſuch intricate and perplexed Circumlocu- 
tions, and ſuch a tedious Length of Demonſtrations 
as would fright any ſober Perſon from attempting 


to read them, 


4 


SECT. 
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e 3 , as. oF 
From the Nature of Quantity we may ſee what it 
is that gives Mathematics ſuch Advantage over other 

Sciences, in Clearneſs and Certainty; namely, that 

Quantity admits of a much greater Variety of Re- 
lations than any other Subject of human Reaſoning; 

and at the ſame time every Relation or Proportion 
of Quantities may by the Help of Lines and Num- 

bers be ſo di” inaly defined, as to be caſily diſtin- 
guiſhed from all others, without any Danger of Miſ- 
take. Hence it is that we are able to trace its Re- 
lations through a long Proceſs of Reaſoning,. and 
with a Perſpicuity and Accuracy which we in vain: 
expect in Subjects not capable of Menſuration. 
Extended Quantities, ſuch as Lines, Surfaces and 

Solids, beſides what they have in common with all 
other Quantities, have this peculiar, That their Parts. 
have a particular Place and Diſpoſition among them- 
ſelves: A Line may not only bear any. aſſignable 
Proportion to another, in Length or Magnitude, 
but Lines of the ſame Length may vary in the Diſ- 
poſition of their Parts; one may be ſtreight, another 

may be Part of a Curve of any Kind or Dimenſion, 

of which there is an endleſs Variety. The like 
may be ſaid of Surfaces and Solids. So that ex- 

tended. Quantities admit of no leſs Variety with re- 
gard to their Form than with regard to their Mag- 

nitude: And as their various Forms may be exactly 
defined and meaſured, no leſs than their Magni- 
tudes, hence it is that Geometry, which treats of ex- 
tended Quantity, leads us into a much greater Com- 
paſs and Variety of Reaſoning than any other — 
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of Mathematics. . Long Deductions in Algebra. for 
the moſt part are made, not fo much by a Train of 
Reaſoning in the Mind, as by an artificial kind of 
Operation, which is built on a few very fimple 
Principles: But in Geometry. we may build one 
Propoſition upon another, a third upon that, and fo 
on, ' Without ever coming to a Limit which we can- 
not exceed. The Properties of the more fimple 


Figures can hardly be exhauſted, much leſs thoſe 
of the more complex ones. | 


SECT. 4. Coroll. 2. 


It may Ithink be deduced from what hath been above 
ſaid, That mathematical Evidence is an Evidence ſui 
generis, not competent to any Propoſition which does 
not expreſs a Relation of Things meaſurable by Lines 
or Numbers. All proper Quantity may be meaſured 


by theſe, and improper Quantities muſt be meaſured 
by thoſe that are proper. | 


There are many Things capable of More and Leſs, 
which perhaps are not capable of Menſuration. 
Taſtes, Smells, the Senſations of Heat. and Cold, 
Beauty, Pleaſure, all the Affections and Appetites 
of the Mind, Wiſdom, Folly, and moſt Kinds of 
Probability, with many other Things too tedious to 
enumerate, admit of Degrees, but have not yet been 
reduced to Meaſure, nor, as I apprehend, ever can 
be. I fay, moſt Kinds of Probability, becauſe one 
Kind of it, vig. the Probability of Chances is pro- 
perly meaſurable by Number, as is above obſerved. 
Altho' Attempts have been made to apply mathe- 
matical Reaſoning to ſome of theſe Things, and the 
Quantity of Virtue and Merit in Actions has been 
| meaſured 


2 
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meaſurcd by ſimple and compound Ratio's ; yet I 
do not think that any real Knowlege has been ſtruck 
out this Way: It may perhaps, if diſcretely uſed, be 
a Help ro Diſcourſe on theſe Subjects, by pleaſing the 
Imagination, and illuſtrating what is already known; 
but anti our Affections and Appetites ſhall themſelves 
be reduced to Quantity, and exact Meaſures of their 
vatious Degrees be aſſigned, in vain ſhall we eſſay to 
meaſure Virtue and Merit by them. This is only to 
ring Changes upon Words, and to make a Shew of 
mathematical Reaſoning, without advancing one 
ny in real Knowlege. 


SECT. 5. Corll. 3. 


l apprehend the Account that hath been given of 
the Nature of proper and improper Quantity may 
alſo throw ſome Light upon the Controverſy about 
the Force of moving Bodies, which long exerciſed 
the Pens of many Mathematicians, and for what I 
know is rather. dropd than ended; to the no ſmall 
Scandal of Mathematics, which hath always boaſted 
of a Degree of Evidence, inconſiſtent with Debates 
that can 'be brought to no Iflue. 

Tho' Philoſophers on both Sides agree with one 
another, and with the Vulgar in this, That the 
Force of a moving Body 1s the ſame, while its Ve- 
locity is the ſame, is increaſed when its Velocity is 
| increaſed, and diminiſhed when that is diminiſhed, 
But this vague Notion of Force, in which both Sides 
agree, tho' perhaps ſufficient for common Diſcourſe, 
yet is not ſufficient to make it a Subject of mathe- 
matical Reaſoning: In order to that, it muſt be 
more accurately defined, and ſo defined as to give 


us 
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us a Meaſure of it, that we may underſtand what is 
meant by a double or a triple Force, The Ratio of 
one Force to another cannot be perceived but by a 
Meaſure; and that Meaſure muſt be ſettled not by 
mathematical Reaſoning, but by a Definition. Let 
any one conſider Force without relation to any other 
Quantity, and ſee whether he can conceive one 
Force exactly double to another; I am ſure I cannot, 
nor ſhall, till I ſhall be endowed with ſome new Fa: 
culty 3 for I know nothing of Force but by its Effects, 
and therefore can meaſure it only by its Effects. Till 
Force then is defined, and by that Definition a 
Meaſure of it aſſigned, we fight i in the dark about a 
vague Idea, which is not fufficiently determined to 
be admitted into any mathematical Propoſition. 
And when ſuch a Definition is given, the Contro- 
verſy will preſently be ended. 


SECT. 6. 
Of the Newtonian Meaſure of Force. 


You ſay, the Force of a Body in Motion is as its 
Velocity : Either you mean to lay this down as a 
Definition as Newton himſelf has done; or you mean 
to affirm it as a Propoſition capable of Proof. If you 
mean to lay it down as a Definition, it is no more 
than if you ſhould fay, I call that a double Force 
which gives a double Velocity to the ſame Body, a 
triple Force which gives a triple Velocity, and ſo 
on in Proportion. This I intirely agree to; no 
mathematical Definition of Force can be given that 
is more clear and ſimple, none that is more agree- 
able to the common Uſe of the Word in Language. 

For, 


5151 5 
For ſince all Men agree, that the Force of the Body 
being the ſame, the Velocity muſt alſo be the ſame; 
the Force being increaſed or diminiſhed, the Velocity 
muſt be fo alſo, what can be more natural or pro- 
per than to take the Velocity for the Meaſure of 
the Force? | 

Several other things might be advanced to ſhew 
that this Definition agrees beſt with the common 
popular Notion of the Word Force. If two Bodies 
meet directly with a Shock, which - mutually de- 
ſtroys their Motion without producing any other 
ſenſible Effet, the Vulgar would pronounce, with- 
out Heſitation, that they met with equal Force; and 
ſo they do, according to the Meaſure of Force above 
laid down: For we find by Experience, that in this 
Caſe their Velocities are reciptocally as their Quan- 
tities of Matter. In Mechanics, where by a Machine 
two Powers or Weights are kept in equilibrio, the Vul- 
gar would reckon that theſe Powers act with equal 
Force, and ſo by this Definition they do. The 
Power of Gravity being conſtant and uniform, any 
one would expect that it ſhould give equal Degrees 
of Force to a Body in equal Times, and ſo by this 
Definition it does. So that this Definition is not 
only clear and ſimple, but it agrees beſt with the 
Uſe of the Word Force in common Language, and 
this I think is all that can be deſited in a Defi- 
nition. —— 

But if you are not ſatisfied with laying it down 
as a Definition, that the Force of a Body is as its 
Velocity, but will needs prove it by Demonſtration 
or Experiment; I muſt beg of you, before you take 
one Step in the Proof, to let me know what you 
2 Yyy - mean 
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| mean by Force, and what by a double or a triple 
i Force. This you muſt do by a Definition which 
| contains a Meaſure of Force. Some primary  Mea- 
ſure of Force muſt be taken for granted, or laid 
down by way of Definition; otherwiſe we can 
never reaſon about its Quantity. And why then 
may you not take the Velocity for the primary Mea- 
ſure as well as any other? You will find none that 
is more ſimple, more diſtin, or more agreeable to 
the common Uſe of the Word Force: And he that 
rejects one Definition that has theſe Properties, has 
equal Right to reje& any other. I fay then, that it 
is impoſſible, by mathematical Reaſoning or Experi- 
ment, to prove that the Force of a Body is as its 
Velocity, without taking for granted the thing you 
would prove, or ſomething elſe that is no more 
evident than the thing to be proved. 


SECT. 7. 
Of the Leibnitzian Meaſure of Force. 


* * - — 
* — — = 
> —— - 


Let us next hear the Leibnitzian, who fays, that 
the Force of a Body is as the Square of its Velocity. If 
he lays this down as a Definition, I ſhall rather 
agree to it, than quarrel about Words, and for the 
future ſhall underſtand him, by a quadruple Force 
to mean that which gives a double Velocity, by 9 
times the Force that which gives three times the 
Velocity, and ſo on in duplicate Proportion. While 
he keeps by his Definition, it will not neceſſarily 
lead him into any Error in Mathematics or Mecha- 
nics. For, however paradoxical his Concluſions 


may appear, however different in Words from 3 
who 
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who meaſure Force by the ſimple Ratio of the Velo- 
city ; they will in their Meaning be the ſame: Juſt as 
he who would call a Foot twenty-four Inches, with- 
out changing other Meaſures of Length, when he 
fays a Yard contains a Foot and a half, means the 
very ſame as you do, when you ſay a Yard contains 
three Feet. 

But tho I allow this Meaſure of Force to be diſ- 
tint, and cannot charge it with Falſhood, for no 
Definition can be falſe, yet I fay in the firſt place, 
it is leſs ſimple than the other; for why ſhould a 
duplicate Ratio be uſed where the ſimple Ratio 
will do as well? In the next place, this Meafure 
of Force is leſs agreeable to the common Utſe of the 
Word Force, as hath been ſhewn above; and this 
indeed is all that the many laboured Arguments and 
Experiments, brought to overturn it, do prove. 
This alſo is evident, from the Paradoxes into which 
it has led its Defenders. | 7 

We are next to conſider the Pretences of the 
Leibnitzian, who will undertake to prove by De- 
monſtration, or Experiment, that Force is as the 
Square of the Velocity. I ask him firſt, what he 
tays down for the firſt Meaſure of Force? The only 
Meaſure I remember to have been given by the 
Philoſophers of that Side, and which ſeems firſt of 
all to have led Leibnit into his Notion of Force, 
is this: The Height to which a Body is impell'd by 
any impreſſed Force, is, ſays he, the whole Effect 
of that Force, and therefore muſt be proportional 
to the Cauſe: But this Height is found to be as the 
Square of the Velocity which the Body had at the 
Beginning of its Motion. 
Yyy 2 
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In this Argument 1 apprehend that great Man has 
been extremely unfortunate. For, I/, Whereas all 
Proof ſhould be taken from Principles that are com- 
mon to both Sides, in order to prove a thing we 
deny, he afſumes a Principle which we think far- 
ther from the Truth; namely, that the Height to 


which the Body riſes is the whole Effect ot the Im- 
pulſe, and ought to be the whole Meaſure of it. 
24ly, His Reaſoning ſerves as well againſt him as 
for him: For may I not plead with as good Reaſon 
at leaſt thus? The Velocity given by an impreſſed 
Force is the whole Effect of that impreſſed Force; 
and therefore the Force muſt be as the Velocity. 
zaly, Suppoſing the Height to which the Body is 
raifed to be the Meaſure of the Force, this Princi- 
ple overturns the Concluſion he would eſtabliſh by 
it, as well as that which he oppoſes. For, ſuppoſing 
the firſt Velocity of the Body to be ſtill the ſame; 
the Height to which it riſes will be increaſed, if 
the Power of Gravity is diminiſhed; and diminiſhed, 
if the Power of Gravity is increaſed. Bodies deſcend 
ſlower at the Equator, and faſter towards the Poles, 
as is found by Experiments made on Pendulums. 
If then a Body is driven upwards at the Equator 
with a given Velocity, and the ſame Body is after- 
wards driven upwards at Leipſick with the ſame 
Velocity, the Height to. which it riſcs in the former 
Caſe will be greater than in the latterz and there- 
fore, according to his Reaſoning, its Force was 
greater in the former Caſe; but the Velocity in 
both was the ſame; conſequently the Force is not 


as the Square of the Velocity any more than as the 
Velocity. 


SECT. 
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Src. 8. 
R efieftions on this Controverſy. 


Upon the whole, I cannot but think the Contto! 
vertiſts on both Sides have had a very hatd Task; 
the one to prove, by mathematical Reaſoning and 
Experiment, what ought to be taken for granted, 
the other by the ſame means to prove what might be 
granted, making ſome Allowance for Impropriety 
of Expreſſion, but can never be proved. 

el = Mathematician ſhould take it in his Head 
to affirm, that the Velocity of a Body is not as the 
Space it paſſes oyer in a given Time, but as the 
Square of that Space; you might bring mathemati- 
cal Arguments and Experiments to confute him; * 
but you would never by theſe force him to yield, 
if he was ingenuous in his Way; becauſe you have 
no common Principles left you to argue from, and 
you differ from one another, not in a mathematical 
Propoſition, but in a mathematical Definition. | 
Suppoſe a. Philoſopher. has conſider d only that 

Meaſure of centripetal Force which is proportional 
to the Velocity generated by. it in a given Time, 

and from this Mcaſure deduces ſeveral Propoſitions. 
Another Philoſopher in a diſtant Country, who has 
the ſame general Notion of centripetal Force, takes 
the Velocity generated by it, and the Quantity of 
Matter together, as the Meaſure of it. From this 
he deduces ſeveral Concluſions, that ſeem directly 
contrary to thoſe of the other. Thereupon a ſerious: 
Controverſy is begun, whether centripetal Force be 
as the Velocity, or as the Velocity and Quantity of 
Matter taken together. Much mathematical and 


experimental 
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experimental Duſt is raiſed; and yet neither Party 
can ever be brought to yield; for they are both in 
the right, only they have been unlucky in giving 
the ſame Name to different mathematical Concep- 
tions. Had they diſtinguiſhed theſe Meaſures of 
centripetal Force as Newton has done, calling the 
one Vis centripete Quantitatis acceleratrix, the 
other Quantitas motrix; all Appearance of Contra- 
dition had ceaſed, and their Propoſitions, which 
ſeem ſo contrary, had exactly tallied. 


VI. A Letter from Rich. Haſſel E/; F.R.S. 

zo Peter Daval E/q; Secr. R. S. concerning 
a large Piece of a Lath being tbruſt into 
a Man's Eye, who recover d of it. 


STIR, 
Read Nov. 10. THOUGHT the following Caſe fo 
2 extraordinary as to be worth the No- 
tice of the Royal Society. If you think fo too, I 
beg you to communicate it. | 


On Sunaay the 17 of Fan. 1747. Henry Halſey, 
of South Mims, Labourer, thruſt a long Lath with 
great Violence into the great Canthus of the left 
Eye of Edward Roberts of the ſame Place Labourer, 
which broke off quite ſhort ; ſo that a Piece two Inches 
and near a half long, half an Inch wide, and above a 
quarter of an Inch thick, (ſee Tas. I.) remained in his 
Head, and was ſo deeply buried there, that it could ſcarce 


be 


„„ 
be ſeen, or laid hold of. He rode with the Piece of 
Lath in him from Kichs End, where the thing 
was done, to Barnet, which is above a Mile, to 
the Houſe of Mr. Juſtinian Morſe, a Surgeon there, 
who extracted it with Difficulty ; it ſticking ſo hard, 
that others had been baffled in attempting to ex- 
tract it. Roberts continued dangerouſly ill a long 
time ; but at laſt, by the Bleſſing of God, and the 
Care of Mr. Morſe, recover'd intirely, and has the 
Sight of the Eye, and the Uſe of the Muſcles. 
But ſome time after he ſeemed well, he told me, 
that, upon leaning down forward, he felt great 
Pains in his Head. The Piece is ſuppoſed to have 
paſſed behind the right Eye. I am, 

> SIX, 


alen Nov. 10. 


Tour humble Servant, 
1.748. 


' Refleftor ; by John Bevis M. D. 


Read Nov. 
10. 1748. Apparent Time. 
d d / it 


might be 2“/or 3“ ſooner. 
39. 


: Richard Haſſel. 


VII. De Sun's Eclipſe of July 14, 1748. 

obſerved at Marlborough Houſe, with the 
twelve Foot refracting Teleſcope, fir d as a 
Finder to the Tube of the great twelve Foot 


July 13. 9. 3. 50 The Beginning, which perhaps 
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p Apparent Time. 


u 13. 9. 39: 42. The firſt little Spot in the 
=. * 8 Weſtern Cluſtes, quite co- 
vered. 

F2. oo. The biggeſt of that Cluſter 
quite cover'd, yet ſomewhat 
doubtful for flying Clouds. 

10. 12. 08. The middle one of three con- 
ſiderable Spots towards the 
Eaſtern Limb half cover d. 
"= End could not be pre- 
ciſely obſeryed for flying 
Clouds; at 12. 09. 15. it 
Was not quite over; but at 
12. O09. 35. the Sun was 


clear, and _—_— of the 
. Eclipſe left. 


N. B. The 75 * WAS 1 boiſterous, that no Phaſes 
| could be meaſured with a Micrometer. 


The Moon's Eclipſe of July 28. 1748. _"_ at 
. the Eads, Place. 


—— 7 
boy 2 


. 6 Fs : 
July 28. 10. 13. 28. The Penumbra diſcernible. 
os. 30. The Beginning, as moſt of 
the Company judged. 
Mare Humorum juſt touch d. 
26. 24. Began to touch Tycho. 
27. 51. Tycho biſected. 
24. og. Tycho coverd. + 
29. 53. Iouch'd Grimaldi. 
30. 25. Mare Humorum cover d. 
34. 14. Grimaldi cover d. 
July 


- * — 


> 4 e 


- CY — 
—nn — _ = 
o — —— — — — 


1 —ͤ—— 2 -— 2 = _ by 

8 1 : - » * 2 l — 

— ̃ä — * — — — = * * _ —— - 
* — - 4 — — = 

A « 4s "XS N — 

— — * 23 . _s as? * ©. 
— — 2 * — = 2 — * _ = Py SI = = ——_— 
4 we x E * — . =. . \ * = 
; : A 6 PL. 6 - © a — g — OP — 4 - * 2 * ” —_— * = _ —— - — — 5 — — - — 
— —_— Pt d 2 Ws A * a — ' 4 = — — - . —— — — — — — 3 = 
=... * 2 — 4 - —_ " 4 ms — — _ 4 — — = — — — - 
— * = > an 8 * | | 
\ — 5 — — — - — . _ — <—_ — — - 
- _— - = * 
— — . - 
* 7 - — - W 
he | Ws. "a. _— 
G © 
—— 
E % 


— — 
— - 
ol 
— —— 


= £2" FE = — 3 1 
— 2 2 — — — — — — < — * A 
22 = — 0 — - + . 
—_— ——— wwe _—— — 
”- 1 = to * — x5 ) 2 Me 
0 x8 — m— 2 = 
(4 » : - << — 
* 8 "S hag 
- __ * 
= =» - * 
— * - 4 


„ 15231 


ub 28. 12. 24. 30. The End. oc 
r * Y Penumbra quite gone. 


About the Middle of the Eclipſe, the Moon's Dia- 
meter, perpendicular to the Equator, meafur'd in a 
Foot Teleſcope was 33“ 5o'';: perhaps 15 or 20“ 


greater than it would have been found to be with 
a 12 * Tube. | 


I lately received the following better from a 
Perſon unknown to me. 8 "TN 


SI R, Luffwick near Thrapfion Northamptomſbire. 
HAD the Pleaſure to obſerve the Sun's Eclipſe 
July laſt, which was as follows. The Beginning 
9”. 1". 0 4. . The End o. 5. 25. p. m. at 100. 
32". 10. 4. m. 10. 18“. were dark, which I take 
to be the greateſt with us. Theſe are apparent 
Times, from a well adjuſted Clock (by a Meridian 
drawn June 10, on a Plate of Metal), and cor- 
reed to the Time of Obſeryation. 

Our Latitude is 52“. 27'. 30“. I hope by this, 
and future Obſeryations, I ſhall be able to deter- 
mine our Situation with reſpect to yours. I am, 


SIR, * 
Mark Day. 


08. 21. 1748. 
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VIII. A Ob/ervationof an 2 — Lunar 
Circle, 2 F tuo Paraſelene's, made at 

Paris, Oct. 20. 1747. N. 8. and of the 
Eclipſe of the Sun, July 14. 1748. O. 8. by 
Auguſtine Nathaniel — Memb. of 
the Royal Acad. of Sciences at Berlin, &c. 


| 7 atzſated from the French by T. S. M. D. 


Read Nov. 00 TOBER 20. at Night, the Sky 
_ was darkened by a flight Fog, thro' 
which the Moon appeared of a * — Colour, till 
85. 40%. when the Fog was thoroughly diſperſed, and 
the Heavens were overcaſt with a whitiſh ſtreaky Cloud. 
At the ſame time there appeared round the Moon a 
Halo (TAB. II. Eig. 7. ABC D) accompanied with 
four other Segments of Circles, two of which EAF 
and G Hoften Degrees, were concentric, ſo as to have 
their common Center at the Zenith. The Segment 
or Arch IPL, on the North Side, of ſeyen Degrees, 
was Concentric with the great lunar Circle, and 
conſequently had the Moon "for its Centre; and in 
fine the Arch MCN, which faced the Horizon, was 
of twelve Degrees. 

Beſides theſe four Segments, what was moſt re- 
markable was a Mock-Moon or Paraſelene B, 
ſhaped like a Mock- Sun or Parhelius. The Dia- 
meter of this Mock-Moon, tho' ill-determin'd, was 
of 35 Minutes at leaſt, with a Tail BP oppolite to 
the Moon, as the Tail of a Comet is oppoſite to the 
Sun. This Tail varicd in its Degree of Light from 
time to time, extending as far as the Arch IPL, 
X which, 
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which, as well as the Arch GH, was 4 Degrees di- 
ſtant from the lunar. Circle ABCD. The Para- 
ſelene B had the ſame Colours with àa common 
Parhelius, excepting that they were not ſo [ively, 
but they very much inclined to the tawuy, eſpe: 
cially on the Side, which faced the Moon. This Para- 
ſelene was in the ſame Altitude as the Moon. Its Tail 
was much more faint and tranſparent ; inaſmuch as 
ella appeared thro this luminous Tail. The 
lunar Circle ABCD was much weaker to the South, 
and there appeared no Paraſelene on that Side. 
This Meteor did not ſeem to undergo any Alteration 
till 9*. 18“. when the Atmoſphere was cover d with 
thick Clouds. „ If 
The Clouds being diminiſhed at 9*. 32/. the 
Meteor appeared again, but very different from what 
it was before; for, inſtead of ſeeing a lunar Circle 
with 4 other Atches of. Circles, I ſaw the lunar 
Circle DABD, and on the South Side a faint 
Arch QR of four Degrees, having the Moon for 
its Centre in common with the great lunar Circle, 
There were likewiſe two Paraſelent's, one of which 
B was to the North, and the other D to the South, 
as they are expreſſed in Fig. 8. - Theſe two Para- 
ſelene's did not caſt ſo ſtrong a Light as that which 
had appeared before, nor were they ſo diſtinctly 
formed, On the contrary, the lunar Circle was very 
beautiful, and remarkably bright, until g*. 500%. 
when the whole Phenomenon diſappeared, and the 
Sky grew clear by degrees. The Moon's Diame- 
ter was 300. 3o''/. On the ſame Night a very beau- 
tiful lunar Circle was obſerved at Berlin, but with- 
out Paraſelene 5. | 
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Ti he Follotwint is the 00% ervation that was made 


the laſt Eclipſe of 2 Sun, at the W N 
Royal at Be rlin. 


1748. Jul 25 N. . The Beginning of the Eclipſe 
a was not obſerved, the Sun 
5 ; having been covered with 
F r=" L700 Clogs. 

„ 
The Aunalus was 5 completed at 11 52 Fl ante merid. 
— — — broken 11 54 13 
The End of the Eclipſe 129.9 poſt. merid. 


The Diameter of the Sun was 31“. 43 
This Eclipſe was likewiſe obſerved annular at 


Francfort upon the Oder, but not ſo exactly as at 
Berlin. 


IX, A Letter from James Parſons M. D. 
F R. S. to the Preſident, containing an 


Account of a preternatural C ,onjuntiion of 
tuo Female Children. 


SIX, 


Read Nor. 17. BOUT the middle of September laſt 
7743. a Woman in Holborn was deliver d 
with much Difficulty of two Girls join'd together by 
the Bellies in ſo ſingular a manner, as to deſerve a par- 
ticular Deſcription to be laid before you and the 
Society, as a very curious Subjec. 
The Care of preparing; theſe Children for keeping 
in Spirits was committed to Mr. James Shggwood Sur- 
geon, who was ſo kind to ſend for me to ſerve them 
with him; and it was reſolved to inject them, in order 
to make our anatomical Examination the more accu- 


rately, 
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ny which was very ingeniouſly executed by Mr. 
Sherwoog, and the _ of the Children was as. er 
low: a 
The Skin of Part * the Breaſt and Belly was. 
continued to each Child, from the lower Part 
of the Sternum, down to the Inſertion of a ſingle 
* Funts umbilicalis, which, inſtead of one to cach, 
ſerves in common to botn. | 
Each Child had its peculiar Muſcles of the Abdo- 
men; but the ſtrait Muſcles were ſo divided, as that 
the 'RefFus on the right Side of the one Child had 
the Linea alba between it and the Rectus on the 
left Side of the other, and vice verſa ; fo that the 
Line of each lying directly upon each other, was 
colliquated and open'd, and the Conjunction of the 
Muſculi recti, thus formed but one common ab- 
dominal Cavity up to the Diaphragms of each Child ; 
above which each had its own proper Thorax, even 
evident from their external Appearance; whereas, 
had their Junction been but never ſo little in a la- 
teral Way, each would undoubtedly have had its 
own ſeparate Abdomen, ſince they would not have 
been fo cloſely preſſed forwards, as to occaſion that 
intimate Coaleſcion of Parts in the Subject before 
you; Which is manifeſt in the Diſſections of ſeveral 
of theſe kinds of Monſtroſities, ſome of which 
have been join'd by the Hips, ſome by the Backs, 
ſome partly by the Sides, and one or two Cafes men- 
tioncd by Pare and Tulpius joined by the Bellies. 
'/Nonedof theſe uncommon: Subjects ought to! be 
touch d a Knife, until it is well injected, becauſe 
* yſtem, where there are any preternatural 
| 1g mn. 8 ; 9 | — 
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Adheſions or Diſtortions, can never be underſtood 
nor traced without it; and therefore Tulpius, whoſe 
Account of his Subjects is very inaccurate, : and 
who certainly did not inject it, confeſſes: he could 
make no Diſtribution of the Veſſels, nor find out 
any thing of them diſtinctly. | „ 

But in the preſent Caſe, a complete Injection of 
the Children being made. by the Veſſels of the um- 
bilical Cord, we were enabled to give the follow- 
ing exact Account of the vaſcular Syſtem and other 
Parts; to which however we ſhall premiſe a De- 
ſcription of the inteſtinal Canal of both. 192 
When we came to examine the Inteſtines, the 
only proper means for lay ing them fairly to View, 
before they were taken out of the Body, was to 
inflate them; which was accordingly done, and 
thereby every Part of them was rendered as conſpi- 
cuous as the Drawing now before you, and of the 
ſame Size exactly. Each Child had its own pecu- 
liar Oeſophagus, Stomach, and Pylorus, in a natu- 
ral State; from each of which the Daadenum de- 
ſcended about three Inches, and then united into 
one common Duct, which we ſhall call the Begin- 
ning of the Fejunum, and which was near four 
Inches long: This was inſerted into the upper Part 
of a large Sacculus, formed out of the very Coats 
of the Inteſtines, and differing in no wiſe from them 
in Colour, Denſity, or any other Quality but the 
Form and Extenſion. ek TS TE 

Its horizontal Diameter was about 5 Inches, and 
its vertical about 4, and it was formed out of the 
Fejunum, which, in ſome Subjects, is as long as 
the Teum, in moſt near that Length, and no doubt 
| was 
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was an Attempt. of Nature to ſupply the Want of 
two regular. Jejuna: For we are to, obſerve, that 
if theſe Chilaren had lived, each having its own 
proper Stomach, would probably have eaten à due 
Quantity of Food for its Suſtenan ce; and the Of: 
fice of the Stomachs might have been well enough 
performed ; but each requiring a ſeparate Syſtem of 
Inteſtines to diſpoſc naturally of the digeſted Chyle, 


. 
: 


and this preternatural Conjunction happening be- 
tween them, the Jejuna of both were confuſed to- 
gether; and having Room in the Abdomen, now 
large and common to both, theſe Parts of their 
Organizations, that ought to have grown into two 
Guts of a conſiderable Length, being hindered ftom 
a regular Accretion, the joint growing Powers of 
both formed the Sack of Communication now be- 
fore you; which is proportionably capacious enough 
to anſwer the Purpoſes of two natural Jejuna; be- 
low which the reſt of the Inteſtines of each Child 
were ſufficient to do their ſeveral Offices. | 
In the lower Part of this Sacculus there was an 


Outlet on each Side, which were the Origins of 


their ſeparate lea: Theſe were in a good State, and 
regularly inſerted each into its Cæcum; and this in 
each had its natural Appendicula; theſe were regu- 
larly ſucceeded by their Colons, and terminated by 
their proper Recta inteſtina to their natural Out- 
lets; with this Difference only, that the Colons 
were out of their natural Situation, and were con- 
voluted in each Child, by as narrow Portions of 
the Meſocolon, as any Part. of the 1/eum is by its 
Meſentery; and that as low as the going off of the 
Rectum. Wa : 5 
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1 e the Vaſcular Stem. | 
ant V ate to take notice, that as theſe Children 
had but one abdominal Cavity between them, ſo 
it contained, in Appearance, only one Liver of a 
: . conſiderable Size, aud an irregular Form; but this 
14 conſiſted of two in Reality preternaturally joined, as 
1 there were two Gall Bladdets. The umbilical Vein 
1 is inſerted into this, pretty nearly i in the uſual man- 
ner, and afterwards this Caral is divided into two 
Branches, which carry the Blood into the Vena cava 
of cach Child ; whence it falls naturally 1 into the right 
uricles of their Hearts. 
Ihe Heart of the larger Child is but ſmall, has a 
vika Apex, and from the Diviſion has a Veſtige of 
the Septum, on both the upper and under Sides; 
which forms a Fulcus in a longitudinal Direction, 
from between the Apices to the Baſis; from whence 
ariſes 4 Pericardium which extends itſelf over each 
Side from the Sulcus, and ſo forms a ſeparate Cap- 
ſula oyer each Ventricle of this Heart, and may 
therefore be caltfd a double Pericardium! 

The aſcending Veſſels arc diftributed: according to 
the Standard of Nature; but the defeending Trunk 
of the Vena cava rides over that of the Aorta, above 
the going off of the Emulgents, and ſinks back 
again behind the external Liac Artery, before it is 
itlelf divided into 1/zac Veins, deſcending naturally 

to the lower Extremities,” as do the Arterics from 
thence alſo. 

The Kidneys, -urinary pre? utetine Parts were in 
a natural State; and the Lungs appeared well, and 
ſeem'd as if this Child had breathed, * 

| | C 
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The Heart of the ſmaller Child was ſingle, but 
above a third larger than it naturally ought to be; 


out of which the aſcending Arteries are very regular 
and natural; but there was ſcarce any Veſtige of 
Lungs in this Child on the right Side of the Thorax, 
and but a ſmall Portion of the pulmonary Subſtance 
in the left. The deſcending Trunk of the Horta is 
very ſmall in compariſon of the other; yet goes 
down regularly towards the Extremities, except the 
internal IJliac Arteries, which were obliterated and 
degenerated into Ligaments, whilſt the Externals 
continued down, as I have juſt ſaid; for only the 
Iliacs of the larger Fætus took place in the umbi- 
lical Cord, which was the Reaſon that we found 
but two Arteries in it; ſo that, altho' both Children 
received Nouriſhment by the Diviſion of the Canal 


from the Liver to the Venæ cave, yet the ſuper- 


fluous Blood of both could be ſent. back to the 
Placenta no other way than by the internal [/zacs 
of the greater Child. 


The deſcending Branches of the Vena cava enterd 


as uſual, on the right Side, into the Auricles ; but 
thoſe of the left join in one Trunk, paſs round the 
left Auricle, and enter into the right cloſe by the 
Cava aſtendens, which is of a natural Size, and 
very regular up to the Diaphragm, from which it 
extends a full Inch before it reaches the Auricle ; 
the Kidneys differ a little in Size from each other; 
yet theſe, with the other urinary and alſo the mers 
Parts in general, are in good Order; but the m 

remarkable Luſus of Nature in theſe Subjects is an 
Artery which ariſes from the Horta about the Place 
of the Celiac of the one Child, running along 
Aaaa betore 
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beſore the Liver, and is inſerted into the ſame Place 
of the Aorta of the ther Ig was much larger than 
any. other Artety ia either Child, and beſtoy d 
Branches on, the Stomach, Meſentery, and Meſo. 
colon; being about five Inches long; tor, there were 
neither cliac na aſenteric Atteries, according to 

Natute in either Chi p. CL 721 20 1 | 
25902 327 + 195110 d o 0G 119qmyo ni Stat vas; 
h 3005259 03215 (11 ACP ORIG uren 
When ſome fotmer Authors (before the Learned 
were ſo happy as to know the Sweets of experi- 
mentiF Philoſophy) -/chdexvoyred to account for 
moniftrous Prodtictiofls in the animal World, they 
could have recoutſe to nd other means: to explain 
them, than to the then reigning Syſtems by which 
they uſually explained the Phenomena of the natu- 
ral Generation of Animals; and that was in general, 
that an Antmal was produced by the Admixtion of 
the ſuppoſed ſeminal Matter of both the Parents; 
that the Quantity produced by this Commixtion 
was ſuppoſed always to contain only a Quantity of Par- 
ricles ſufficient to produce à natural Fætus, by the 
Mediation of a certain plaſtic Power, ſaid always to 
atrend-it, as well as any other natural Production in 

the World. _ © GEO COAT 

Upon this Plan many little Alterations were 
made by ſucceeding Authors, without differing 
widely from this general Notion; all as liable to 
Objections, and as caſily refuted as the Source from 
which they fprung. And notwithſtanding the Truths 
that have ſince been traced out by later philoſophi- 
cal Advances, leading to a more reaſonable Know- 
ledge of the Subject, yet there ſtill are ſome who 
7 appear 
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appear unwilling to quit theſe old Errors. But as 
this is not the. place intended for a Diſcuſſion of 
the ſeveral Opinions: concerning it, we '(hatl here 
only conſider how the Conjunction of theſe two 
Children happen d; as well as the means whereby 
Children acquire ſuperfluous or want the neceſſary 
Members, or arc any otherwiſe deformed. 

According to 4 late Reading I had tlie Honour to 
exhibit before you upon tlie Analogy between the 
Propagation of Animals and Vegetables *, 1 hope it 
appeat d pretty clearly, that both theſe Parts of the 
Creation are dai 
already formed and treaſured ap- iri natural Rece 
cles provided for them, till dex come to be 125 
moved into proper Places of Nouriſmment; from 
which Opinion we can find no Reaſon to ſwerve 
at preſent, and which we muſt have recourſe to, in 
order to account fot: the pteſent Subject 


If the old Syſtems! had W eiglit formerly! 5 
ruth 
admits of nothing abſurd; and $ to what tegard 
of Ani- 
mals and Vegetables, that Syllem of accounting for 
their Generation which is moſt ſimple, and Is leaſt 


Enquiries have expoſed their Abfurdities. 


the Works of the Creation; eſpecially that 


liable to Gbjections, is moſt likely to ſucteed in 


the - Enquiry ; and fince the Ordination of Provi- 
dence was that all ſhould- be good, it will appear 


the means of the Propagation: of Animals and Ve- 
getables, which -was' partly 


— WW 
1 1 ac. 
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* * ' Ao. * P > F . 19 * 


Which I deſign ſhortly to publiſh. 7. P. 


ly -propagared from — man 


the Subject of the Dif- 

courſe lately read before you, will ſeem leaſt of all 

liable to any Accidents that might degtade the ge- 
A 44 | 'neral 
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neral Uſage and Standard of Nature, by the Pro- 
duction of Monſtroſities in any Part of her Works. 
When the Vic plaſlica was thought to be the 
Agent for the Guidance of the Work of Generation, 
and that a monſtrous Child appear 'd, it was blamed 
by the Authors of moſt Nations in ſome of theſe 
Particulars; the ſeminal Matter was cither in too 
ſmall or too great a Quantity, and the Vis plaſtica 
puzzled in the Management of the Particles that go 
to form the different Parts of the Animal ; or it 
was ſometimes careleſs and negligent in the Appli- 
cation of the Ideas of ſome or other of the Parts, 
and conſequently the Animal muſt want ſome Limb 
or other; or, from a Supcrabundance of Matter, 
heye ſuperfluous Limbs added to them by this un- 
Skilful erring Agent: But in whatſoever manner 
the Commixtion of the male Semen, with that igno- 
rantly ſuppoſed to be in Females, and the Forma- 
tion of a Fætus therefrom, is ſaid to be conducted, 
the Accidents and Chances againſt the Welfare of 
all animal Beings would be ſo numerous, and the 
State of Nature ſo miſerable, that the greateſt Part 
of the Inhabitants of the Earth and Waters could 
not avoid being monſttous, and full of Confuſion: 
The Almighty would have produced an Effect contrary 
to His Divine Goodneſs, and Care for His Creatures; 
and, in fine, it would be highly abſurd, to ſuppoſe 
the Regulation of things of this high Conſequence 
to be committed to any finite ſubordinate ignorant 
Agent, which muſt undeniably be inſufficient for 
this great Work. 

But the Syſtem of Generation which ſuppoſes the 
Organizations of. Animals and Vegetables alrcady 
formed with an Incapacity of growing into we 

Other 
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ſecure from any Confuſion, or any preternatural 
Digreſſions from their due Forms, is moſt compa- 
tible with that gracious Deſign, that all ſhould be 
good: For every animal and vegetable Body is daily 
ſeen to be conſtant to its own Kind, and can be 
ſubj ect to no Accident but one to render it mon- 
ſtrous in its Accretion, and that in general is Com- 
preſſion : For all animal and vegetable Ova are 
moſt certainly perfect in their firſt Formation, as 
the Seeds of the latter plainly ſhew, and in a State 
of Reſt, until they are depoſited in their natural 
Matrix; be it ſooner or later; the Ove of Females 
in the Ovaria during Life, and the Seeds of Vege- 
tables in our Repoſitories for any Number of Years; 
and, after that, would certainly, without Accidents 
or Interruption, continue their perfect Form to their 
utmoſt: Growth. | 1 
From hence it will be eaſy to account for the 


preternatural Adheſion of theſe two Children, and 


the Confuſion of their Viſcera, upon the moſt eaſy 
Plan, and moſt ſimple and perſuafive Reaſoning 
imaginable; and from hence alſo we ſhall be able 
to account for every other Monſtroſity that can at- 
tend Animals and Vegetables, 

We have obſerved before, that each Seed and 
Ovum contains the Animal and Vegetable proper 
to its Species. Now, when two or more of theſe 
animal Owva are fecundated, and come into the 
Uterus, the Sides of the Oua (which are the Mem- 


brances that contain the Fluids in which the little 


Organizations ſwim) muſt inevitably come into 
Contact; and if the Membranes of each continue 
in a good State, the Fætus's will be free in their 

ſeveral 


other Forms than thoſe of their Parents, is the moſt | 
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ſeveral Apartments, and grow propottionably ; but 
if the Parts of the Membranes, which are cloſe to. 
gether, by being thin and weak, or by any irregy- 
lar Reſiſtance, or Friction, come to be diſſolved or 
broken, then the: Fluids of beth unite, and the two 
little Organizations, having no longer a Partition 
between them, come together, adhere, and intwine 
into each other, their tender Parts eaſily coaleſcing; 
and from the natural Diſpoſition of each to grow 
and increaſe, their Accretion goes on, there is a 
mutual Inſinuation of Veſſels where the Parts are 
compreſſed, and a mutual confuſed Circulation car. 
ried on, and at length the Whole becomes irtegulat 
. . ö io 7 =55h max tt] 
We have many Facts to corroborate this Opinion, 
and to ſhew that the Fibres of Animals and Vege- 
tables have a wonderful Capacity of extending; and 
inſinuating themſelves into one another; and of 
continuing a Circulation reciprocally; and the 
Blood-Veſlcls of being elongated, and even of 
producing new Ramifications' where the Reſtora- 
tion of a Part requires it, from the Principles J 
before laid down in the firſt Part of my Ana- 
logy; elſe how ſhould wenny Tumours of a 
monſtrous Size be propagated on the Surfaces of 
human Bodies? how ſhovyld the Lungs adhere to 
the Pleurs ſo intimately as to become one entirely 
apable of being ſeparated without 
a Knife as any Part of a Muſcle? How ſhould the 
Surculi or Buds of Trees implanted into others by 
Grafting or Inoculation, ſo infinuate their Fibres into 
thoſe of the Stock in which they grow, as to 
become 


337 J 
become one continued Piece of Wood with them? 
How are the Sutures of the Scull, and thoſe of the 
Epipbyſes of Bones, totally obliterated in an ad-. 
vangcd Age, but hy the Inſinuation and reciprocal Com- 
bination of the Fibres of cach other? And, in a word, 
how are many recent deep Wounds ſo ſoon aggluti- 
nated, if there be not a ſpeedy Inſinuation of Veſ- 
ſels, and a Circulation ſoon carried onük· 
Indeed if we are only to look on, and conſider 
the Subject before us in its preſent State, it will be 
ſomewhat difficult to conceive how this ſtrange 
Conjungion could happen; but we are to go back, 
and 


conſider two. minute tender Organizations, 
whoſe remiqteſt Parts, from each other might not 
exceed perhaps the fiftieth Part of an Inch at the 
time of their Adheſion, and the Difficulty is taken 
away. Thus our Children happening to be com- 
preſſed by their Bellies, the tender Integuments be- 
tween the Muſculi recti in each were ſoon thinned 
and diſſolved, the Coaleſcion happen d as I have 
ſaid before, and the Intruſion and Commixtion of 
Parts, that appear before you, was begun and car- 
ried on by their growing whereſoever the Reſiſtance 
WW | 

And thus if the Contact and Preſſure of the two 
Fætuss be pretty equal and moderate, they will 
grow equally ; if the Compreſſion be very great, 
and both be comprelled all round, having no Room, 
becauſe of the Iterus not giving Way, the Confu- 
ſion of both, or iudeed of one only, will be fo great 
as to cauſe a Maſs without any Form or Regularity 
at all: If their Contact be ſo diſpoſed, as that one 
Fetus is much compreſſed and confined, the other 


has 
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has ſufficient Room, this will grow proportionably, 
whilſt the Growth of the other being intirely 
ſtopped from the Beginning in its minute State, 
except perhaps an Arm, or Leg, or Head, &c. that 
which has Liberty will have ſuch ſuperfluous Limb 
or Part growing with it, as remained uncompreſſed, 
whilſt the reſt is obliterated and loſt. 
The ſame is alſo apparent in Vegetables: A Car- 
rot, Parſnip, Radiſh, and ſuch-like Vegetables as 
naturally grow ftrait and well-form'd, may be diſ- 
torted and alterd at Pleaſure,” as they grow, by 
Compreſſion : For, as the nutritious Juiecs are equally 
diftributed, and attracted in the tame Quantity for 
the Uſe of the Whole; if a Compreſſion be made 
on any Part, thoſe Juices, which are hinder'd to flow 
into the compreſled Part, will be determined elſe- 
where, and form Gibboſities and Deformities in 
other Parts of the Organization, where the Reſiſt- 
ance is leſs, and the Whole become changed from 
its natural Form. Thus Gourds, as they grow, in 
applying Preſſure by Ligatures, or otherwiſe, may 
be brought to various Forms; and Apples, placed 
in cylindrical Phzals, whilſt ſmall, will, by the la- 
= teral Preſſure, loſe their roundiſh Form, and acquire 
mk that of a Cylinder. And thus Nuts, Apples, &c. 
9 may be conjoin d and become double; and not be- 
cauſe there was a Superfluity of a ſuppoſed Matter 
to form them, by any ſubordinate Help: And-tius 
alſo a Nut or Apple, &c. among a Bunch of found 
jad | ones, may, by Compreſſion of its Organization, be 
it | vitiated and ill-form'd ; and not becauſe there wanted 
wo. a Sufficiency of this ſuppoſed Matter, 
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In this manner, it is highly probable, all anima! 
Monſtroſities happen; and this was the Caſe of the 
Cow, which many of us ſaw a Fortnight ago. Her 
twin Siſter happen'd to be confin'd and compreſſed 
to her Spine; nothing remaining free but the Ab- 
domen, the Dugs, one of the anterior Extremities, 
and the Dew-lap; every other Part was obliterated, 
whilſt theſe continued to grow,-by the Communi- 
cation of Veſlels between them, in the manner 
above explained. 


This, Sir, is the Sum of what I am capable of 
conceiving concerning monſtrous Productions: I 
ſhall think myſelf happy in the Concurrence of 
this learned Society with my Opinion; and am, 


with the trueſt Reſpett, 
uo SIX, 


Tour moſt obedient Servant, 


James Parſons. 


An E xþ lanation of the Drawings rep reſenting the 
| above-deſcribed Two Children joined together. 


Tas, III. Fig. 1. 


Repreſents two Female Children preternaturally 
Join'd by the abdominal Integuments, from the Un- 
bilicus up to the Cartilago enſiformis, in ſuch a 
manner, as to form between them but one Ab- 
domen. | 
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Tab, IV. Eg. 2 


Shews 2 back View of the inteſtinal Canal of 
each Child, from the Stomach to the Anus. | 


4, a, The Stomach of cach. 

b, b, The Duodenum. 

c, c, Part of the Jejunum, which is common to botli 
Children. 

4. The remaining Part of the Jejunum form'd into 
a Sacculus, out of which, 

e, e, The Ileum of each Child ariſes, - 


| 


: 7 The Cæcum of each. 


The Colon of each. 
The Rectum of each. 


TAB. III. Fig. ; 3. 


Is a fore View of the other /7 :/cera, and vaſcular 
Syſtem of both Children. 
a, the umbilical Vein entering into the Liver, which 
. is form'd of that of cach Child preternaturally 
conjoin'd. 
, &, The Lungs of the larger Child. wu 
c, The Heart, which has a bifid Apex, and of which 
each Ventricle has its particular Pericardium, 
from the Sulcus that divided it. 
J, he great Veſſels ariſing out of the Heart, 
2,2, The Kidneys in ſome meaſure misſhapen. 
b, H, The Trunks of the large Veſſels deſcending to 
the lower Extremities. The Vein running before 
the Artery, and ſinking behind it again Where it 
divides. 
2, The right Ureter. 


27 


3 


1 ww 
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k, The Bladder'; and 


, The umbilical. Arteries, with the 8 turn'd 
down, to ſhew 

m, The Uterus, &c. 

n, u, Is an Attery communicating with, and enter- 


of the Emulgents. 

o, The Heart of the ſmaller. Child, much too u 

in proportion, together with the right Auricle. 

p, Part of the Lungs, which were render'd much 
too ſmall, in proportion, by the CITES of 
the large Heart upon them. 

q; The Aorta and pulmonary Artery, as they are con- 
nected by the Canalis Artertoſus (r). 

5, t, The deſcending Trunks of the Veins; the u. 
ter of which was preternatural, running round the 
left, and entering into the right Auxicle in its 

poſteriot Part. 

The other Parts were much as thoſe of the for- 
mer Child in general; except the Aorta, which was 
much ſmaller, as the Figure ſhews. 


XI. An Account of 
Uſes of the various Kinds of Pot-aſh; v 
John Mitchell M. D. & F. R. S. 


Read Nov. 17 4d 24. A. LTHO' Pot-aſh is a thing daily 
1748. | uſed, and well known even 
to the Vulgar; ; yet, as the making it is a mechanic 
Art, practiſed * by the Vulgar, and neglected 
and — by the Learned, to we have had 
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no fatisfatory Account of it; and they, who under- 
ſtand it, generally keep it a Secret, left others 
ſhould learn ſo beneficial an Art. But as it is a 
Commodity that no Nation hardly can well be 
without, either for making Soap, Glaſs, Dying, or 
Bleaching, ſo the Way of making it is generally 
underſtood in moſt Countries, except our own. 
For in France, and other Countries where they 
make Wine, they make a kind of Pot-aſh in an eaſy 
manner from the Lees of their Wine. In thoſe 
and other. more Southern Climes, they have many 
kinds of Herbs hereafter mention'd, either ſponta- 
neous, or cultivated on purpoſe, which they as eaſily 
convert into Pot-aſh. In Germany, and other more 
Northern Countries, they make great Quantities of 
Pot-aſh by extracting the Salts of their Wood-aſhes, 
in a manner that is well known. But it is only in 
Ruſſia, Sweden, and other Northern Nations, where 
the Art of converting their Wood-aſhes into Pot-aſh, 
without the tedious Proceſs of Elixiviation, is either 
well known ta the Learned, or practiſed by the 
Vulgar. 3 
By this means moſt Nations are ſupplied with 
this neceſſary Commodity of their own, except the 
Engliſb, who might be ſupplied with any Quanti- 
ties of it, from the great Plenty of otherwiſe uſcleſs 
Wood they haye in their Colonies, if not at home, 
if they knew how to make it, But it ſeems this 
Art 1s ſo. little underſtood among us, that many At- 
tempts I have known to make Pot-aſh have all 
proved unſucceſsful merely upon that account, fo 
as to be intirely laid aſide. This has put me for 
{ome time upon inquiring into the Ways of yy 

| 5 


2 
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this Commodity, of which ſeveral have been ſug- 
geſted to me, from the ſeveral Trials and Informa- 
tions hereaſter mentioned. 

It is well known, that the Aſhes of all kinds of 
Vegetables whatever afford Pot-aſh in ſome meaſure 
or other; altho' ſome are, much more fit for that 
Purpoſe than others, which may be determined from 
the Experiments of Redi in the Philoſoph.. Tranſ. 
Ns. 243, p. 281. Boerhaave, Merret, and others ; * 
that we need not inſiſt upon them here. | 

As for. the Trees and Herbs of our Colonies in 
North America, moſt of thoſe that are common 
in their Woods are known to be fit for this Pur- 
poſe, as the Aſhes of them all, burnt promiſcuouſly 
in their Houſes, make a very ſtrong Lye fit for 
Soap. Of theſe, the fitteſt for that Purpoſe is their 
Hiccory, the moſt common Tree in their Woods, 
which makes the pureſt and whiteſt Aſhes, of the 
ſharpeſt Taſte, and ſtrongeſt Lye, of any Wood I 
have ſeen. Their $7zckweed is ſaid to = the ſame, 
which is as common a Weed. For this Reaſon the 
Aſhes of both theſe Plants were uſed by our In- 
dians there, inſtead of Salt, before they learnt the 
Uſe of common Salt from the Europeans. The 
Aſhes of Tobaccs likewiſe, when damnified, or not 
fit for a Market, or its. Stalks, Stems, and Suckers, 
of which great Quantities. are thrown away, and 
rot and periſh, are very fit for Pot-aſh, as they con- 
tain a great deal of Salts, and are well known to 
make a ſtrong Lye. 

On the other hand, Pines, Firs, Saſſafras, 
Liquid Amber, or Sweet Gum, or all odoriferous 
Woods, and thoſe that abound with a Reſin ar 
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Gum, are utifit for Pot-aſh; as their 'Afhes are well 


known, even to our Planters, to make a very weak 
Lye, unfit for Soap. 

"Beſides theſe that contain little or no Salt, there 
are ſome other Vegetables that afford a large Quan- 
tity of it, but make a bad kind of Pot-aſh, at leaſt 
for many Purpoſes, on account of a neutral Salt 
with which they abound. This ſcems to have been 
the Caſe of the Pot · aſh made in Africa, in a Ma- 
nufacture of that Commodity ſect up there by the 
African Company, which Mr. Houſton (who was 
chiefly concerned about it) tells us, in his Travels, 
proved fo bad, on account of a neutral Salt it con- 
tained, that the Manufacture was left off on that 
account; or, perhaps, from their not knowing how 
to make it arighrt. What thoſe Vegetables are, 
that afford this kind of Aſh, is not well known, 
if i it be not Fern, and ſome Sea. Plants 
Whatever Vegetables we make our Pot-ath of 
ſhould be freſh or green, and no- ways rotten, dried, 
or decay d. They ſhould likewiſe be burnt to 
'Aſhes by a flow Fire, or in a cloſe Place; other- 
wiſe, when they are burnt in the open Air by a 
ſtrong Fire, great Quantity of the Aſhes is con- 
Famed in Smoke, by the ſaline and terreſtrial Parts 
being carried up in Fumes, before they are ſeparated 
from theſe exhalable Parts by the Action of the 
Fire. For the Difference between burning Wood 
in a cloſe Place, or the open Air, is ſo great, t hat 
the Quantity of Aſhes obtained from one is more 
than double the other. This we leatn from the 
Experiments of ZAnndmarck hereafter mention'd, 
who tells us, he burnt a Quantity of Birch wa 
cloſe 


D 845 J 
cloſe Stove, from which he obtained five Pounds 
of' Aſhes; whereas the fame- Quantity, of the ſame 
Wood burnt in the open Air; vickded only two 
Pounds. 

It is for this Reaſon, that moſt Prople who make 
Pot-aſh, burn their Wood in Kilns, or Pits dug in 
the Ground; altho the Suedes burn it in the open 
Air, as the Author above- mention d informs us. 
This firſt Step, or the burning the Wood to Aſhes, 
ſeems to be taken by many for the whole Proceſs 
of making Pot-aſh; for they who pretend to have 
learned this Art in Raſſia, as well as Lemery and 
tome. other Authors, hardly. give us any other Ac- 

count of it. 

But, in order to convert the Aſhes, prepared in this 
or any other manner, to what is called Pot-aſh, there 
arc many diffetent Ways practiſed in different Coun- 
tries, which make: many different kinds of Pot» 
aſh; that are all to be found in: our Markets, and 
have all their reſpective Uſes. 

1. The firſt of theſe is commonly called pearl - 
aſnes by our People, who import great Quantities 
of it from Germany. This is no other than the 
lixivial Salt of Wood - aſhes, extracted by making a 
ſtrong Lye of them, and by evaporating it to 
Dryneſs, in a manner that is well known, and ſuf— 


. Glaſs, Boerhaave, and many others; fo 
that we need not inſiſt upon it here; we ſhall take 
a more fit Opportunity ta explain it, for the Uſe 
of our People in America. 

2. But the Art of converting theſe Wood. aſhes into 


Pot-aſh, without this tedions Proceſs of Elixiyiation, 
15 


ficiently explained by Kunkelius in his Art of 
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is only practiſed in Ruſſia, Sweden, and other 
Northern Countries, where it has been lately diſ- 
cloſed by one Lundmarck, who tells us he had 
often made it himſelf, in the manner he now de- 
ſcribes. This Account is contained in an acade- 
mical Diſſertation upon this Subject at Aboe in 
Sweden, 'and was communicated to me by Dr. 
Linneus, Profeſſor of Botany at CVyſal, as a genu- 
ine Account of this Art; which I think has hi- 
therto been generally unknown. 

This Author tells us, They have many large 
e Woods of Beech in Smoland, and other Parts of 
c Sweden, in want of which they take Alder: Of 
ce theſe they are allowed to uſe only the old and 
ce decaying Trees for this Purpoſe, which they cut to 
« Pieces, and pile in a Heap, to burn them to Aſhes, 
© upon the Ground, by a ſlow Fire. They carefully 
t ſeparate theſe Aſhes from the Dirt or Coals in them, 
« which they call raking them; after which they col- 
ce lect them in Baskets of Bark, to carry them to a Hut 
tc built in the Woods for this Purpoſe. This they con- 
« tinue to do till they have a ſufficient Quantity of 
« theſe Aſhes. Then their whole Art follows; for 
« which they chooſe a convenient Place, and make 
a Paſte of theſe Aſhes with Water, by a little at 
« a time, in the ſame manner, and with the ſame 
Inſtruments, as Morter is commonly made of 
« Clay or Lime. When this is done, they lay a 
« Row of green Pine or Fir-Logs on the Ground, 
« which they plaſter oyer with this Paſte of Aſhes : 
« Over this they lay another Layer of the ſame ſtrait 
« Logs of Wood, tranſverſely or acroſs the others, 
« which they plaſter over with the Aſhes in the ſame 
* manner. 
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* manner: Thus they continue to erect a Bile of 
theſe Logs of Wood, by Layer upon Layer, and 
plaſtering each with their Paſte of Aſhes, till they 
« are all expendedz when their! Pile is often s 
« high as a Houſe. This Pile they ſet on fire with 
« dry Wood, and burn it as vehemently as they 
« can; increaſing the Fire from time to time; till 
« the Aſhes begin to be red-hot, and run in the 
« Fire, Then they ovetſet their Pile with Poles, 
ce as quickly as they can; and while the Aſhes are 
4e ſtill hot and melting, they beat and clap them, 
« with round flexible Sticks made on pur- 
poſe, ſo às to ineruſt the Logs of Wood with the 
« Aſhes; by which the Aſhes concrete into a ſolid 
Maſs as hard as Stone, providing the Operation has 
been rightly performed. This Operation they 
call Walla, i. e. Drefſmg. At laſt tliey ſcrape 
off the Salt thus prepared, with iron Inſtruments, 
and ſell it for Pot-afh ; which is of a bluiſh dark 
« Colour, not unlike the Scorze of Iron, with a 
<. pure greeniſh white Salt appearing here and there 
* in Mo | 

All the Pot-aſh we have from Ruſſia, Sweden, 
and Dantzzrk, is exactly like what our Author here 
deſcribes, and ſeems to be made in this manner. It 
ts, however, generally obſerved, that the Ruſſian is 
the beſt of theſe, - on account of the greater Quan- 
tity of Salt in it. Now if, in the preceding Proceſs, 
we make our Paſte of the Aſhes with Lye, inſtead 
of Water, it is plain the Pot-aſh will be impregnated 
with more Salt, and make all the Difference there 
is between theſe Sorts of Pot-aſh. This then is 
likely to be the Practice in Ruſſia; where their 
Cccc Wood 
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Wood may likewiſe be better for this Purpoſe, and 


afford more Salt. This is well known to be the 
Caſe of different Kinds of Wood: So our Author 
above · mentioned tells us, he obtained 224 W of 
_ out of cight cubic Ells of Poplar, 50 Was 
very ſharp and cauſtic; but the ſame Quantity of 
Birch. afforded only one Pound of. Salt, and that 
not ſo ſtrong ; and Fir hardly yielded any at al. 
The V ay. of making Pot-aſh above - deſcribed may 
be the more. caſily underſtood by our People in 
America, for whom this is chiefly intended, as it is 
the ſame with their Way of making Lime of Shells, 
the only 2h * they uſc in moſt Places... Theſe, Shells 
they burn to Lime between the Layers of a Pile of 
| Wood (inſtead of a Kiln) till it is reduced to Aſhes; 
in the ſame manner as is here directed to be done 
with Aſhes, to make Pot-aſh. The Lime, thus made, 
is reckoned very good; but, as it is imptegnated with 
the Aſhes of the. Wood, and the marine Salt that is 
often in the Shells, it is apt to make the Houſes 


that are built with it very damp. in moiſt Weather; 
ſo that the Water often runs down their Walls in 


Streams; which cannot but be very unwholſome in 
an Air that is naturally cloſe and damp: The only 
Way to prevent which would be, to waſh and dry 
their Shells frequently, and burn them in dry Pine, 
that afford little or no lixivial Salt, But to return 
to our Purpoſe: 

There is another Way of making Pot-aſh, 
practiſed chiefly in England, where they make 
it in the following manner, as I am informed by 
ſeveral, who have ſeen it done: 


With 
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With their Aſhes of Fern, or Wood of any kind, 
they make a Lye, which they reduce to what they 
call Pot-aſh, by burning it with Straw. To do this, 
they place a A full of this Lye nigh a clean Hearth 


of a Chimney, in which they dip a Handful of looſe 


Straw, ſo as to take up a Quantity of 'Lye with it. 
The Straw thus 


impreghatec; with Lye they tafry 8 
quick as they can, to hold it over 4 blazing Fire Ga 
their Hearth, -which conſumes their Straw to Aſhes, 
and at the ſame tinte e eviporates the Water from 
the Salts of the Lye.” Over the Blaze of th oe 
Parcel of Straw they burn another dipt in L 
the ſame manner. This they continue to do till their 
Lye is all'' expended. By this means the Coals and 
Aſhes of the Straw, and Salts-of the Lye, are left on 
the Hearth, and concrete together into a hard ſolid 
Cake of a greyiſh black Colour,” "which they oe 
off, and ſell for Pot-aſh. | 

This is an eaſy Way of making Pot-aſh, in want 
of proper Veſſels to extract the Salt of the L. ye by 
Evaporation, or in want of Wood to rednce the 
Aſhes to Pot-aſh in the Way above. mentioned „for 
which it ſeems to be contrived, and for which it is 
only to. be commended. For the Pot-aſh made in 
this manner is full of the Coal of the Stra w, and 
its Salt is not ſo ſtrong, as our Workmen fay, or ſo 
ſharp and corrohve as the Salt of the foreign Pot. 5 
that is calcined in an open Fire; beſides other D 
ferences hereafter mentioned; which makes this 
Pot-aſh unfit for ſome Purpofes, and not . half 
the Value of the foreign. | 5 
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4- They have a very different Way in the North 
of 1 of reducing their Kelp. to Pot-aſh, 
which they uſe for making Alum. This is made 
of the different Kinds of Fuci, or Sea-Weeds thrown 
up on the Shore, or gather d on the Rocks; which 
they dry a little in the Sun, and afterwards burn 
them in a Kiln, built of the Stones they find on 
the Shore, in a cylindrical Form, and about two 
Foot or leſs in Diameter. Ia this they firſt burn a 
ſmall Parcel of the Herb, and before it is reduced 
to Aſhes they throw on more, till the Kiln is full, 
or their Materials are expended; This is ſaid to 
reduce the Aſhes to a hard 3 ſolid Cake, by the 
Heat of the Kiln, and Quantity of Salt in the Herb, 
which makes what is commonly called Kehp-Aſbes. 
There are ſome other Ways of making Pot-aſh, 
ſuggeſted by, ſeveral, both — and others, which 
appear to be more eaſy and ready than any of the 
above-mentioned ; for which Reaſon they are apt to 
be tried by thoſe who make Attempts of this kind. 
Theſe are g's ce from what they peut the Na- 
ture and Properties of this Production: And there 
is no doubt, but if that was well underſtood, it 
might ond ſome Inſight i in the Way of making it. 
For this Reaſon we made the following Experiments 
with the beſt Ruiz Pot aſh, in order to diſcover its 
Nature and Properties, and how they are moſt pro- 
bably communicated to it 3 that we might fee what 
we are to make; in order to imitate the beſt, or 
to make what is accounted good Por-aſh. 
1. Ruſſia pot · all, as it is brought to us, is in 
large Lumps, as hard as a Stone, and black as a 
N Coal, 
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Coal, incruſted over with a white Salt, that appears 
in ſeparate Spots here and there in it. 

2. It has a ſtrong fetid ſulphureous Smell and 
Tafte, as well as a bitter and lixivial Taſte, which 
is — more pungent than other common lixivial 
Salts. 

3. A Lixi vim of it is of a dark-green Colour, 
with a very fetid ſulphureous Smell, and bitter Cal- 
phureous Taſte, ſome what like Gunpowder, as well 
as ſharp and pungent like a ſimple Lixivium. 

4. Altho it is as hard as a Stone, when kept in 
a ciofe Place, or in large Quantities together in a 
Hogſhead; yet, when laid in the open Air, it turns 
ſofr, and ſome Pieces of it run per deliquiums 
whilſt moſt other kinds of Pot-aſh only turn friable, 
and crumble in the open Air. 

5: It readily diſſolves in warm Water, but leaves 
2 large Sediment of a blackiſh grey Colour like 
Aſhes, which is in a fine ſoft Powder, without any 
Dirt or Coals in it, that are to be obſerved in moſt 
other kinds of Pot-aſh. 

6. As it is diffolving in Water, I have ſcummed 
off from ſome Lumps of it a dark-purple bituminous 
Subſtance, like 3 or Tur, which readily 
diffolved in the Lixivium. 

7. This, or any other true Pot-afh, ora Lixiuium 
made of them, will preſently tinge Silver of a dark- 
purple Colour, difficult ro rub off; whilſt a mere 
Hxivial Salt has no tuch Effect. 
8. Pieces of this Por-aſh boiling in Water make 
a conſtant Exploſion like Gunpowder 3; which was 
fo ſtrong as not oniy to throw the Water to (ome 
Height, but to lift up and almoſt overſet a ſtone Cup 


un 
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in which 1 boiled them. Theſe Exploſions were 
owing not ſo much to the included Air, 
which ſome perhaps may imagine, as to the Gal 
phureous Parts of the Compoſition, expanding 
and flying off: For this boiled Lixivium had 
neither the green Colour, nor fetid ſulphureous 
Smell. and Taſte ; at leaſt in any degree like what it 
has when made of the ſame Pot-aſh by a ſimple 
Infufion in warm Water. 

9. I evaporated ſome of the green Lirivium. 
made only by Infuſion, and filtred thro* a double 
Rag: As ſoon as it began. to, boil, a green Powder, 
to Which its Colour is owing „fell to the Bottom, 
and the Lye became pale. After it was evaporated 
to a Pellicle, and ſet in a cool Place, a Salt ſepa- 
rated from it on the Sides of the Cup, in angular 
Cryſtals like Tartar. Theſe Cryſtals were ſoon 
formed, and in pretty large Quantities, but were 
difficult to ſeparate from the alkaline Lye and Salt, 
in which and the open Air they were apt to diſ- 
ſolve : But from the Pellicle I obtained ſome Pieces 
of the ſame Salt that would not diſſolve in the open 
Air. 

10. Oil-of Vitriol makes a ſtrong Efferveſcence 
with this green Precipitate, with a white Fume, 
and a very ſtrong ſulphureous Smell. It does the ſame 
with theſe white Cryſtals, altho' the ſulphureous 
Smell is not ſo ſtrong. But with the pure fixed Al- 
kali there was no ſuch ſulphureous Smell to be 
diſcerned. = 
From theſe Experiments we may determine ſome- 
thing about the Nature and Contents of Pot-aſh. 
This we are the better enabled to do, from the 
5 accurate 
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accurate Experiments and Reaſonings of the learned 
Mr. Geoffroy, on a like Subſtance made of Char- 
coal and an Alkali Salt calcined together, in which 
he obſerved all the Properties and Contents of Pot- 
aſh above mentioned, particularly related in the 
Memoirs of the Royal Academy, for the Year 1717. 
This was made of the fame Materials, and had all 
the Properties above-related of our Pot · aſn; particu- 
larly a green Lixivinm, a ſtrong ſulphureous Smell 
and Taſte, a ſulphureous green Precipitate, cryſtal- 
lized Salts, and ſulphureous Fumes with Oll of Vi- 
triol. From hence this learned Author concludes, 
that this Subſtance contained the active ſulphureous 
Parts of the Wood, blended with more active igne- 
ous Particles. Theſe, united with the alkaline Salts, 
make a kind of Soap, or ſulphureous ſaponaceous 
Salt, reſembling Soap of Tartar, or Hepar Sulphuris. 
The. cryſtallized Salts he attributes to the Acid of 
the Weod, mixing with the alkaline Salts. All 
theſe Parts of the Wood then are containcd-in our 
Pot-aſh; and he obſerved the ſame in the common: 


Degree in that than in the Ruſſian Pot: aſh. 9 

Beſides theſc, he ſhews that Pot-aſh contains 2* 
merallic Subſtance, which affords the Pruſſian Blue. 
We may add further, that the Combination of theſe: 
Principles makes many Properties i in Pot-aſh,, more 
than what reſult from them in a State of Separation. 
The moſt remarkable of theſe ſeems to be its explo- 
ſive Quality; which we take to proceed from the 


cryſtallized Salts approaching to the Nature of Nitre, 


and uniting with the Sulphur and Charcoal; by 
which they form, from all theſe Ingredients of 
Gunpowder, 


- 
- a 
— — 


Soda, or Cineres clauellati; altho they are in a leſs 
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Gunpowder, a kind of that exploſive Subſtance, 
whoſe Parts are highly rarefied in an intenſe and 


confined Heat, by which they readily explode in 
boiling Lye. 
By this we may perceive, that the Difficulty in 
making Pot aſh aright, is, firſt, to reduce the Mate- 
rials to Cinders and Aſhes, and at the ſame time to 
preſerve their volatile, ſulphureous, and exhalable 
acid Parts, that ate totally deſtroyed in ſuch a Degree 
of Heat; and, ſecondly, to calcine theſe Aſhes ſtill 
further, ſo as to flux their Salts, and vitrify their 
terreſtrial Parts, and at the ſame time to keep them 
ſeparate from cach other, or prevent their running 
into an indiſſolvable Glaſs. To give Pot-aſh ſome 
of theſe Properties, ſeems plainly to require a Degret 
of Heat that will totally deprive it of others. | 
The moſt likely Way by which it comes to re- 
ceive all theſe —— is from the Way of 
making it in Sueden above deſcribed. In ther? Pro- 
ceſs, the green Fir, in which the Aſhes are burnt, 
impregnates them with the acid ſaline Parts of the 
Wood or Tar, which is well known to be in pretty 
large Quantities, and is abſorbed and fixed by the 
alkaline Salts, and porous terreſttial Parts of the 
Aſhes in this Proceſs; fo that, beſides the fixed al» 
kaline Salts of the Aſhes, the Pot - aſh, thus made, 
muſt likewiſe contain the more volatile Salts of the | 
Pine, which are exhaled in Smoke by the: 
Pine alone in the open Air. Beſides theſe, it like- 
wiſe contains the reſinous Parts and ſulphureous 
Fumes of the Pine, that arc hindered from * 
by the Heap of the Maſs. 

As 
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At the ſame time the alkaline ' Salts are fliixed in 


the open Fire, and in a manner vitrified with the. 
terreſtrial Parts of the Aſhes, which gives them their 
hard and ſolid Conſiſtence; 'whilſt the ſulphureous 
and acid Parts of the green Wood hinder them 
from turning to a perfect Glaſs, or inert Calx. All 
theſe Parts united together in the Fire, make that 
ſaponaceous Subſtance we find in the Pot-aſh thus 
made, which further hinders the Vitrification of-the- 
Maſs, and endows it with many of its "moſt pecu- 
liar and active Properties. SER 

From hence we may ſee: how difficlut it is to 
make/ a- Subſtance endowed with all theſe Properties 
in-any other manner; This is the Reaſon why we 
could never before make Pot-aſh equal to that of 
Ruſſia, and the other Northern Countries, altho” 
we have much greater Plenty of Materials and perhaps 
better: For this Way of making it has never before 
been thought of by the Learned, or praftiſed any- 
where elle, as far as I can learn. 

Somewhat of the ſame Qualities are communi- 
cated to the Engliſh Pot-aſh, by the Way of mak ing 
it-above-deſcribed:; but in a Degree as much infe- 
rior, as dry Straw, uſed for that Purpoſe, is ro green 
Wood : Accordingly our Workmen find that Pot- 
aſh as much inferior to the forcign, for many Pur- 

ſes. 
F Ionia this Account of the Contents and Qualitics 
of Pot-aſh, and the Way of making it, we may 
form ſome Judgment of the other Ways of making 
it, propoſed by Authors, and ſuggeſted by many. 
Thus Lemery and others tell us, Potaſh is made in 
Ruſſia, and all the Northern Countries, only by 

Dddd calcining 
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calcining the Aſhes. in Pits brick d: within, and fprink- 
ling them well with -Lye, till they become hard and 
folid. But, ſuch a Calcination of Aſhes with a lixivial 
Salt, muſt render them whiter, inflead of black, and 
muſt further deſtroy the active 1 Parts of 
the Wood, which we find in Pot-aſh rightly made. 
So that this only leaves the Aſhes in the State they 
were at firſt, or turns them into a kind of indiflolya- 
ble Glaſs, as we have found upon Trial, 
mn  * and the like Miſtakes about the Way of 

making Pot-afh, ſeem to proceed from a general 
Error concerning the Nature of its for it is com- 
monly fuppoſed to be only a kind of inert Calx, 
impregnated with nothing but a lixivial Salt. Some 
ſuch Miſtake ſeems to have fruſtrated all the Attempts 
hitherto made of making Pot-aſh in America; for, 
upon Trial, what they have made there was found 

10 be no better than common Aſhes. | 
But the moſt general Miſtake about the Way of 
making Pot-aſh, — to proceed from the — 
we have of making it, from Glaſs wort, and ſome 
marine Plants, which are ſaid to be caſfily converted 
to this kind of Subſtance, in the manner above- 
mentioned. But we apprehend, the Way of making 
it from Wood muſt be very A For theſe 
Herbs are eaſily reduced to Aſhes by a ſmall Fire, 
that does not intirely conſume their ſulphureous 
Parts, which Wood is not. Theſe Aſhes abound 
with a great Quantity of alkaline and ſome neutral 
Salts, that readily convert them to a hard and ſolid 
Conſiſtence, which Wood does not. They have 
likewiſe few or no terreſtrial Parts, to run them 
into an indiſſolvable _ when fluxed in the Fire, 
28 
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2s happens in Wood-aſhes. Beſides, theſe Herbs have 
few or no ſulphureous or acid Parts, like moſt Woodsz 
and the Pot-aſh'made of them has few of theſe Prin- 
ciples in it, like what is made of Wood. 

It is however generally faid, if we burn our Wood 
in a cloſe Place, as a Kiln in which we burn Lime, 
or make Charcoal, or a Pit dug in the Ground, we 
may impregnate the Aſhes with the ſulphureous 


Fumes and acid Parts of the Wood, only by the 


Cloſeneſs of the Place, or by ſmothering the Fire 
in it. If at the ſame time we impregnate them 
with a greater Quantity of lixivial Salt, it will flux 
the whole Maſs, and make it run into a ſolid hard 
Conſiſtence like Pot-aſh. This is commonly directed 
to be done, by throwing frefli or green Wood or 
Herbs upon the others, as they are burning, before 
they are quite reduced to Aſhes; or by ſmothering 
the Fire, as in making Charcoal; and at the ſame 
time to ſprinkle the Aſhes, thus burnt, with a ſtrong 
Lye from time to time, in the manner- coutmonly 
practiſed with Glaſs wort. 

This would be a more neady Way of making Pot. 
aſh than any of the above-mentioned; but as ha. 
who give their Advice about it, have neither tried 
it, nor ſeen it done; and thoſe who have tried this 
or any 'other Way, find more Difficuky -in it, than 
they at firſt imagined, we ſhall ſuſpend our-ſudamient 
about it, till we fee it fairly ied, leſt we ſhould 
deter ſome from making uſeful Experiments of it, 
or lead others into fruitleſs and expenſive Attempts. 
Zy the various Ways of making Pot - aſh above- 
mentioned, aud the different Materials it is made 
of, there appear to be many different Kinds of it, 
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that have as different Qualities. It would lead us 
too far beyond our preſent Deſign, to give a parti- 
cular Account of cach of theſe; but as they are uſed 
in many of our Manufactures, it ſeems worthy In- 
quiry, to know what Sorts are generally uſed, and 
what are the fitteſt to be uſed in them. 

The Workmen in England make two general 
Kinds of it, which they diſtinguiſh by the Names of 
Pearl-aſh and Pot-aſh. The firſt is a mere lixivial 
Salt, which is ſuppoſed, to be the only Ingredient 
of any Efficacy in Pot-aſh; but, upon Trial, there 
is 4. to be a great Difference between them, 
eſpecially in making Soap. The Salt is ſo weak in 
the Pearl - aſh, that it does not intitely diſſolve and 
unite with the Fat. The Reaſon ſcems to be, that 
theſe Salts are diſſolved in Water, in order to ex- 
tract them, by Which they loſe many of their cauſtic 
igneous Parts: whereas in Pot-aſh, the Salts are cal- 
cined and fluxcd in an open Fire, With the ignited 
tcrreſirial- Parts of the Aſhes, which makes "hem 
more ſharp and corrofive : They are likewiſe incor- 
porated with the Coal, and fuliginous Parts of the 
Vegetables they are made of, or with the reſinous 
Patts of Fir, which gives them the ſulphureous Das 
lity above-mentioned, and makes a kind of Soap of 
2 artar, or Hepar Sulghuric, in all Pot-aſh; which 

makes theſe Salts ſo ready to diſſolve, and incorpo- 
rate with Oil, or other pinguious Subſtances. 

This is perhaps the Reaſon, why the Cineres 
Ruſjici are ordered for this Purpoſe, inſtead of a 
mere lixivial Salt, by the College of Phyſecians in 
their late Diſpenſatory. The Soap made of them 
muſt be impregnated with their heating ſalphureous 
Quality, 
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Quality, which will make it more aperient and de- 
tergent, but not ſo mild and ſoft as ſome othets; 
by which it may be more fit for obſtinate and in- 
durated Obſtructions, but will be more offenſive to 
the Stomach; which is much complained of by 
ſome People, who take large Quantities of the. 
ſharper Kinds of Soap. 

But, to conſider Pot. aſh as a Commodity in Trade 
and Manufactures, which is its chief Uſe; it ap- 
pears, that the People in England not only have it 
at a deat Rate, but the worſt Sorts of it, at leaſt 
for moſt Purpoſes; which cannot but have a pro- 
portional Influence on their Manufactures: For it is 
generally of as great, and ſome Sorts of a greater 
Value in theit Markets, than a pure lixivial Salt; not- 
withſtanding the ſmall Quantity of ſuch Salt in 
Aſhes, and the Trouble and Expence of extracting it; 
which ſeems to be occaſioned by their not knowing 
how to convert Aſhes into this Commodity; for in 
Sweden, where this Art is known, Landmarck tells 
us, Pot-aſh is ſold for little more than a Farthing a 
Pound, which coſts our Workmen nigh Six-pence. 
Bur this is not the only Inconvenicnce we 
labour under for want of this Commodity ; the 
Sorts we are chicfly ſupplied with arc perhaps the 
worſt of any, and unfit for many Purpoles for 
which Pot-aſh is uſed. The only Pot-aſh almoſt 
to be met with here, comes from Ruſſia, Sweden, 
and Dantzick, or is made in England. Theic 
are all made either of Wood or Fern-aſhes, whoſe 
Salts are never ſo pure and white at the beſt, 
as ſome others: But, by the Way of making them, 
and the Experiments on them Wann. 
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y appear to be impregnated with Coal, Smoak, 
and Soot, which renders them ſtill more — and 
impure, makes them of a black, brown, or gteen 
Colour, and of a peculiar ſulphureous Quality. On 
this account they are intirely unfit for making white 
Glaſs: They make a very coarſe and ſtrong kind of 
Soap; they are too foul, ſharp, and corroſive for 
bleaching, and are as unfit for dycing, at leaſt many 
Colours. 

It is perhaps for this Reaſon, that the Workmen 
here, as they ſhewed me themſelves, make all their 
white Glaſs with Salt-petre ; which muſt not only 
be more coſtly, but Neri, Merrett, and others, tel] 
us it is not ſo good, at leaſt for the better Sorts of 
Glaſs, as a ſharper lixivial Salt. What they uſe for 
dycing I am not ſo well appriſed of: It is ſaid, they 
uſe the volatile Alkali of Urine; but the French 
Pot-aſh, made of the Lees of Wine, is generally al- 
low'd to be the beſt for that Purpoſe. - So likewiſe 
the Alicant Pot-aſh is reckoned much the beſt for 
bleaching, and making of Soap ; as the Hrian and 
Egyptian is for making Glaſs. 

Theſe purer Kinds of Pot-aſh are all made of 
Herbs, that grow only in the more Southern Cli- 
mates, whoſe Salts are finer and whiter, and leſs 
acrid and corroſive than the Salts of Wood, or moſt 
other Vegetables and by the Way of extracting 
them by Calcination in a more open Fire, they are 
more free of Coal, Smoak and Soot, or any other 
heterogeneous Mixture. On this aecount they are 
much better for the Purpoſes above-mention'd, than 
the coarſe and foul Kinds of Pot-aſh that our People 
are ſupplied with. 


All 


3 


— 0 


| 561 ] 

All we have of theſe Kinds of Pot-aſh, it ſeems, 
comes only from Spain; for which Reaſon our 
People were obliged to petition to allow the Im- 
portation of Pot-aſh from thence, during the late 
War; as appears by an Order of the King and Coun- 
cil of the 24h of June 1742. ſince they could not 
do without it in many Manufactures: So that it may 
be worth our Inquity, to know what it is that pro- 


duces ſo neceſſary a Commodity. e 
This Kind of Pot-aſh is commonly called Bar- 
rilba, from an Herb of the ſame Name in Spain 
2. produces it. The firſt Account we have. of this 
arrilha is from Amatus Lufitanus, who leaves us 
much in the dark about it. It is generally ſaid in 
England to be a Plant pretty well known to the 
Botaniſts by the Name of Ficoides Neapolitana, 
fare candido. Hort. Lugd. Bat. but for what Rea. 
ſon J cannot ſay. We have as little Reaſon to be- 
lieve with John Bauhine that it is what he calls 
Kali uulgare: For Mr. de Juſſieu has ſhewn us, 
that the true Barrilba is a different Plant from any 
of theſe, from his own Obſervations of it in Spain, 
where it was cultivated; of which he has given us | 
a particular Account, by the Name of Kali Hiſpa- | 8 
nicum, ſupinum, annuum, Sedi foliis brevibus. Mem. £ 
Academ. Anno 1717. p. 93. or Alicant Glaſs- | 
Wor}. — 1 il 
The Pot-aſh made of this Plant, he tells us, makes 1 
the beſt Soap, the fineſt Glaſs, and is the beſt for 17 

bleaching of any other; for which Reaſon it is much | 
ſought after in all Countries, where they value them 1 
ſelves for theſe Manufactures. But I queſtion very 14 
much, whether our Workmen have it either pure 
| and 
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and genuine, or in ſufficient Quantities for theſe 
Purpoſes. All the Uſe I find made of it among 
them, is to make hard Soap; altho' they ſay what 
they have of it ſpoils their ſoft Soap, by making it 
curdle, This is well known to be the Effects of 
Sea-Salt; and Mr. de Juſſieu and others tell us, that 
the true Barrilba is often adulterated with Sea- 
weeds, which contain ſuch a marine Salt; ſo that it 
is probably only this adultcrated Sort that they have. 
Accordingly, all the Barrilba I have found here, 
was of a dark-brown Colour, and very foul and pon- 
derous; whereas the true Sort is ſaid, by all who 
know it, to be more porous, pure, and of a blaiſh 
Colour. It is for this Reaſon in all Probability, 
that, notwithſtanding all the Barrilba our Work- 
men have at ſo dear a Rate from Spain, yet they 
can never make ſo good Soap, as what comes from 
thence, and ſome other Places. 

The only Way then, by which we are likely to 
have this Copy cither pure and genuine, or in 
ſufficient Quantities at a reaſonable Rate, is from the 
Herb itſelf that produces it. Whether or not it would 
grow in England is not known, as I believe it has 
never been tried: But there is no doubt but it would 
grow very well in our Colonies in America, as I 
am certainly informed it does in the Spaniſb Colo- 
nies there, where they have great Plenty of it; and 
a Sort that is indigenous, particularly in Peru, 
which might probably be found in our Colonies, if 
ſought — by thoſe who knew it. But wherever it 
will grow in any of the Engliſb Dominions, there 
is no doubt but it would be a conſiderable Improve- 
ment, where Pot-aſh of all kinds is fo valuable a 

Commodity, 
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Commodity, and ſo much wanted; for it grows on 
the ſame Ground with Corn of any kind, which it 
does no Harm to, as it is a ſmall annual Herb, that 
does not ſpread till the Corn is ripe, or off of 
_—— a __—_— | 

There are ſome other Plants that are known to 
make a kind of Pot-aſh, commonly called Nochetta, 
which is {aid to be even preferable to the Barrzlha, 
eſpecially for making Glaſs. Theſe are the firſt and 
ſecond Kinds of Kali, deſctibed by Proſper Alpi- 
nus, in his Account of the Plants of Egypt. The 
ficſt of which is the above-mention'd Ficoides that 
grows in Itah, and all over the Levant, but the 
other is peculiar to Egypt. Theſe would be fit Im- 
ptovements for our Colonies in America, where 
we ſeem to want nothing more than ſome proper 
Production for the vaſt Tracts of Land we are poſ- 
ſeſſed of there. But theſe Plants alone afford a 
Commodity, which Pr. Alpinus and Rauwolfius 
tell us they ſaw many large Ships yearly loaded with 
in Egypt, and which gives the Excellency to the 
Glaſs and Soap that are made at Venice. 

It would be worth while then at leat to make a 
Trial of a Production, that is likely to improve 
both our Trade abroad, and our Manufactures at 
home. It was this that put me upon the preſent 
Inquiry, as an Improvement fit for our Colonies, 
which if I find acceptable, I ſhall hereatter conſider 
ſome others. f * 


XI. 
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Xl. A Letter from Dr. Laurence Garcin, 
of Neuchatel, F. R. H. id Sir Hans Sloane 
Bart. late P. R. S. concerning the C 
of the Ancients : Done from the Fren — 5 
* Watſon, F. R. S. 


SIR, 


Read Nov. 24. EF HE Plant in Queſtion is a Shrub, 
225 which varies conſiderably in its 
Size and Figure, according to the Nature and Soil 
of the Country where it naturally grows; as well 
in Afr as in Africa; where this Plant is much uſed; 
both as a Medicine, and for its agrecable Odour. 

Our Author has given us the true Characters of 
the Fructification of the Cyprus, after the Method of 
the celebrated Linneus. 

1. Its Calyx is an expanded nonophytivns Cup, 
cut into four Lobes, pointed at their Extremities, 
and continuing attached to the Fruit. 

2. Its Corolla conſifis of four oval Petals, ſome- 
what pointed and ſinuous. They grow diſtant one 
from the other, and are placed between the Lobes 
of the Calyx. 

3. It = eight erect Stamina, ranged two by two 
almoſt es, and parallel to the Sides of the 
Petals, and ſurpaſs them. in Length about half a 
Linc. They grow from the Baſe of the Enibryo at 
a little Diſtance one from the other, and ariſe dimi- 
niſhing in their Bulk to their Extremities. Their 
Antheræ or Summits form cach of them a little 
kind of Purſe. 


4. Its 


t | 

4. Its Piſtillum is round, and occupies the Mid- 
dle of the Calyx, Its Style is ere, and terminated 
with a pointed Stigma. Its Length ſomewhat ex- 
cceds that of the HHamina. 

5. Its Pericarprum is a round dry Capſule, ſlightly 
four-corner'd ; cach of which Corners has a ſmall 
Prickle. It is divided into four Compartments by an 
extremely delicate Membrane, ariſing from a Pla- 
centa which cccupies the Centre of the Capſule. 

6. Its Seeds are ſmall and numerous: Each of 
them is pyramidal, and ſomewhat quadrangular, of 
which the Point is ſometimes ſtreight and ſometimes 
crooked. Every Seed is faſtened by its Point to the 
Placenta, as to a common Centre, and their Baſes 
are ſuſtained by the Sides of the Capſule, all the 
Cavity of which is filled by them, 

There is but one Specics of this' Shrub generally 
known through all the Eaſt ; and this is ſubject to 
vary according to the Climate, the Scafon, and the 
Soil. | 


=” 


Its Names are, 
1. According to different Nations. 


Greek, u % m.  Apothecarics, Alcanna. 


Latin Cyprus. The People of Mail. An- 

Hebrew, Copher. Malabar, ſehi. 

Arabian andy g, The Brachmans, Mexy. 
Perſic ö _— Malayans, Daun Lacca. 

Egyptian, Elhanne, Javans, Balſchiar. 

Italian, Alchanna. Chineſe, T/mgka Hon. 

| Spaniſh, Alkenna. Indians, Inne. 


Foula At Bengal and 


Aybana. Surat, CMendi / 
Ecceec 2 2, 


The Portugueſe 
in the Indies, 
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2. According to Authors. 
Liguſtrum Dioſcoridis. Matthiol. 117. 


Liguſtrum Aa yptiacum latifolium ; item an- 
guftifolium. C. Bauh. Pin. 476. 


2 Eg yptium. 17 . Bauh. T. 1. p. 532. 
guſtrum orientale. Park. 1447. Raii Hiſt, 1603. 


E amnus Malabaricus, fructu racemoſo caliculato. 
Raii Hiſt. 1573. 


1ts DESCRIPTION. 


The Cyprus grows generally as a Shrub of ten or 
fifteen Feet in Height, and has very much the Ap- 
pearance of Privet. 

Its Trunk grows ſometimes as thick as a a Man's 
Thigh, is ſometimes ſtreight and ſometimes crooked, 
and produces a great Number of Branches irregularly, 
Its outward Bark is aſh-colour'd, and much furrow'd, 
and detaches itſelf from the Trunk of the Tree in long 
Scales or Pieces, by the Heat and Dryneſs of the 
Climate, as in the Perſan Gulf. Its inward Bark 
is reddiſh without, and whitiſh within. That of the 
Branches is ſmooth and red, like that of the Hazel- 
tree, and green within. Its young Branches are 
ſtreight, flexible, and moderately long. The Wood 
of the Trunk is hard and whitiſh. 

Its Leaves are diſpoſed in different Orders upon 
the ſame Twig. Sometimes they are placed oppo- 
ſite in Pairs along the ſmall! Branches, and this moſt 
generally croſs-wiſe; ſometimes by three and three ; 
but then the Leaves are leſs, and this Diſpoſition 
generally takes place in the larger Branches ; ſome- 
times they are alternate, but rarely, and then the 
Leaves are largeſt. The leaſt Branches are moſt 
charged with Leaves, the larger ones leaft, ay 

theſe 
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theſe Leaves are pointed at each End; the largeſt 
are two Inches long, and about an Inch broad in 
their Middle; the ſmalleſt bear half the Dimenſions 
of the largeſt : Their Edges are even: They are ſmooth, 
ſhining, and of a beautiful green Colour : Their 
middle Rib, which ſcrves to each Leaf as a ſhort 
Pedicle, is terminated in their Point, but ſends out, 
in its Paſſage through the Leaf, alternately four or 
five nervous Filaments on each Side. Theſe Leaves 
are much like thoſe of Privet. 

The Flowers grow in Bunches at the Extremities 
of the young Branches, and are endowed with a 
very agrecable and ſingular Odour. They are of a 
Straw-colour; but as they grow old and wither, 
they become of the Colour of a Citron, The Ca- 
Iyx is more pale than the Corolla of the Flowers. 
Its Petals are turned up as much if not more than 


thoſe ſmall Petals are which adorn the Centre of a 


double Roſe. The Stamina, which are white, tranſ- 
parent, and which grow from the Baſe of the Em- 
bryo of the Fruit, form as it were a double Croſs, 
by their aimoſt parallel Situation and Extenſion be- 
tween the Petals. The Lobes of the Calyx, being 


of the ſame Length and Form of the Petals, 


ſeem to give to the intire Flower an octogonal 
Figure. The Summits or Anthere are ſmall, and 
of the ſame Colour as the Petals, each having a 
deep Furrow in its Bottom ; the more theſe decay, 
the more yellow they grow, in the ſame manner 
as the Petals. The Furrow in the Anthera, which 
at firſt is of a paliſh black, grows of a deeper Hue, 
as the Flower fades. The Piſtillum, after the Flower 
is gone, grows larger in the Calyx, and becomes, 
when perfectly ripe, a dry, membranous, round 
Fruit, of about three Lines in Diameter. But before 
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it arrives to this State, it reſembles very much a 
ficſhy Berry, green on one Side, purpliſh, and ſome- 
times black on the other, with very little Juice. 
This fa!ſe Berry is the growing Capſule, the Side of 
which is ſoft, ſucculent, and very thick ; which, in 
procortion as it increaſes, becomes thin; membra- 
nous, dry, and brittle : In becoming thus capacious 
and thin it gives Room to a large Number of py- 


ramidal Seeds, very cloſe one to another, and fat- 


tencd all by their Points to a common Center, a 
kind of Placenta. When this Capfule is in its 
Perfection, its Outſide is ſhining, and not unlike the 
Seed of Coriander in Colour. The Pericarpium is 
as it were divided into four Loculi, by Membranes 
ſo delicate, that they muſt be regarded with great 
Attention, to be ſatisfied of their Reality. The exterior 
Form of this Fruit ſufficiently ſhews this Diviſion, by 
its Roundneſs being interrupted by four flight Ribs, 
like thoſe of a Melon, which fhews as many Cells. 
The Membranes, which divide theſe Cells, ariſe 
from the Placenta, and arc inſerted into the Sides 
of the Capſule. ade 7 E 3 
The Seeds, which fill all the Capſule, amount to 
about four or five dozen, according as they are more 
or leſs nouriſhed ; becauſe the larger ones receiving 
more Nouriſhment, make the ſmaller ones abortive. 
They are always ſo preſſed in their Apartments, 
that their pyramidal Figure is owing only to this 
Preſſure, which ariſes from their reciprocal Increaſe. 
The pyramidal Points of theſe Seeds are crooked 
in ſome, and bent in others, according to the Di- 
tection given them in their growing. Their Colour 
is red or brown, and always ſomewhat ſhining. 
Remarks, 
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REMARKS. 


We find, in the ancient Writers of Plants, fach as 
T heaphraſtus, Digſcorides, and Pliny, who have all in 
their manner treated of Vegetables, of hoẽ much Eſteem 
the Cyprus was among the Ancients. The Hiſtorian 
Joſephus, and St. Jerome have mention d it as a rafe | 
and precious Plant, placing it in the ſame Rank with 
the moſt valued Spices. The fine Smell, which its 
Flowers {end forth in the Countries where they 
grow naturally, as in E. opt Syria, Arabia, Perſia, 
Cc. has occaſioned its Uſe in the earlieſt Time; 
and the ſame Uſe continues in thoſe Countries.” Its 
being twice mentioned in * Solomon's Song, is a 
very great Proof of its being much valued in the 
moſt ancient time. We there ſee it was accuſtomed 1 
to be cultivated even in their Vineyards. The Per- 0 1 
fumers in old times made thereof an Oil or precious 1 
Ointment for various Uſes; but principally to give 11. 
their Anointings a grateful Odour, and to make ſup- 1 
ple the Limbs of the Body. 1 
Modern Authors have given themſelves great Trou- 1 
ble to be thoroughly ſatisfied of the Hiſtory of this 
Plant. There have been great Controverſies among 
them concerning it in endeavouring to ſettle its 
Deſeription; but it muſt be confeſſed they have 
made a very ſmall Progreſs in diſcovering to us its 
true Characters. How many Miſtakes have the Bo- 
f taniſts 
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 ® Solomon's Song, chap. i. v. 14. ch. iv. v. 13. In both theſe Places 
the Ergliſo Tranſlation of the Bible has it Campbire, inſtead of Cypras. 


11 

Staniſt of the two laſt Centuries made, owing to the 
bad Deſcriptions of this Plant, which the Ancients 
have left us. | 

Dioſcorides, who, by deſcribing the Plants he treats 
of too briefly, always leaves their Characters imper- 
fe, ſays (perhaps after ſome other Author more 
ancient than himſelt) that the Leaves of the Plant 
in Que ſtion are like thoſe of the Olive tree; that 
its Flowers are in Bunches, and that its Fruit is 
black, like that of Elder. This was cnough to make 
the Latins conjecture, that the zurg©- of this Au- 
thor was the Liguſtrum or Privet ; and the more fo, 
as the Cyprus was intirely unknown to them, ſince 
it only grew in Egypt and in Hria, where it was 
always called Henna, or Alhenna, and, by Corrup- 
tion, Alkanna. 3 1 

There is ſome Appearance, that, as the Greeks 
received a good Quantity of this Drug from the Iſle 
of Cyprus, as a Species of Merchandize, they would 
chuſe to call it Cyprus, rather than give it any other 
Denomination, on account of the Quantity furniſhed 
to them from the Iſle of that Name. Pliny took it 
firſt for a kind of Privet of Liguſtrum, which grew 
particularly in Egypr, and afterwards he thought it to 
be the common Liguſtrum or Europe: This ſhews 
how uncertainhe was as to the Plant in Queſtion. He 
judged ill in comparing the Fruit of the Cyprus with 
that of the Jujube tree; but was more happy in liken- 
ing the Fruit (Capſule) to that of the Coriander, as 
they agree in Colour, though that of the Cyprus was 
more large. Matthiolus, who thought himſelt greatly 
above his Cotemporaries in the Theory of Plants, aſ- 
ſerts boldly, that our Plant was the common Privet: 


And 
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the Deſcription of Dioſcorides, but from the Virtues 
attributed to the Cyprus by Pliny. He even ridicules 
thoſe who think that the Liguſtrum and Cyprus are 
different Plants. Fuchſius, who wrote before Mat- 
thiolus, had nevertheleſs Reaſon to believe them of a 
different Genus, by the Account given of the Egyptian 
Plant by Pliny; but he was wrong in confounding 
it with the Phillyrea of Dioſcorides, and in this 
Miſtake has been followed by Dodonens. 
Bellonius, who had ſeen this Plant in its Place of 
Growth, well knew that it was not the Liguſtrum 
or Privet: He ſaw alſo how the Commentators of 
the Arabian Authors were deceived in taking it for 
ſuch. 
Rauwolf and Proſper Alpinus, who met with it 
in their Travels, after having obſerved it in the 
Places of its Growth, believed, as Pliny had done, 
that it was a kind of Liguſtrum, which approached 
very near to that of Europe. They have each of 
them given a different Figure; which made Caſpar 
Bauhin believe that there muſt be two new Species 


the ingenious Mr, Ray. In fact, we ought to ac- 
knowledge, by the Characters here ſet down, that 
our Cyprus is of a Genus truly different, and the 
only one of its kind, 


The Horrus Malabaricus has given a Figure of 


this Plant under the Name of Mail/-Anſchi, which 
repreſents the End of a large Branch ill-choſen, and 
ſomewhat wither'd, without doubt by the Fault of 
the Deſigner, who has drawn it in its natural Sizc; 
which is greater in Malabar than elſewhere, becauſe 
Ffff of 


and in this he thinks himſelf juſtified, not only from 


of Liguſtrum; but herein he was not follow'd by 
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of the Rains which fall there in Abundance half the 
Year. This Shrub is leſs in all its Parts in Arabia, 
and to the South of Perſia, becauſe in thoſe Coun- 
tries it rains ſeldom; but, in Recompence, its Flow- 
ers have much more Smell than in Malabar. It 
muſt be remarked here upon this Occaſion, that the 
Deſcription. juſt now given, and which contains the 
Size of the Parts, was made in a Garden in the Per- 
ſian Gulf belonging to the Dutch Factory, and ſitu- 
ate about a League from the Town of Gamereon, 
otherwiſe called Bender-Abaſſi, where. there was 
one of theſe Trees carefully preſerved, which was 
the firſt I faw in the Indies; as it was complete in 
all its Parts, having Flowers and Fruit ; and as it ap- 
peared to me agrecable and curious, eſpecially on 
account of the fine Smell of the Flowers, and as it was 
a new Genus to be eſtabliſhed in Botany, I exa- 
mined it with great Exactneſs, and noted its Cha- 
racters, Figures, and Dimenſions. I did not conceive 
it to be the Cyprus, not then knowing what it was. 
I asked the People of the Country the Name of this 
beautiful Shrub: They only called it Henna, and I 
could learn no other Name: They aſſured me it had 
no other Name, either in Perſia, or in Arabia. It 
was on the 1* of December 1721. that I obſerved 
it, and deſcribed it under the Name of Frutex Per- 
ſicus, foliis Liguſtri, flore et fructu racemoſo, Henna 
vulgo dictus. I thus characterized it, in Expectation 
of finding it, if it had already been deſcribed among 
Authors, after my Return to Europe. When I re- 
turned in 1730. I had the Satisfaction to find it in 
Mr. Ray's Hiſtory, by the Deſcription which he has 
given of it, extracted from various Authors, in the 

Chaptcr 
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Chapter of Liguſtrum under the Synonyma of Par- 
kinſon, and to ſee it in the other Authors L have 
mention d, eſpecially the Figure given by Rauuolf, 
which is not a bad one, and which is copied by 
Cluſius, Dodonens, Parkinſon, and Dalechamp. 
The Figure in the Hortus Malabaricus under the 
Name of Mail. anſchi, does not fo happily repreſent 
our Cyprus, as that excellent Work generally does 
the Plants it treats of. The Leaves of this Plant 
there are half-wither'd, and not in their natural Diſ- 
poſition. Rawwolf”s Figure is much nearer the Truth. 
The Flowers are not much better repreſented than the 
Leaves, in the Hortus Matabaricus; as, beſides other 
things of leſs Moment, the Authors of that Work 
have neglected to make the Petals appear between 
the Lobes of the Calyx, as always happens in a na- 
tural State; by which Diſpoſition the Flower appears 
of an octagonal Figure. Rumphius, who has writ- 
ten an Hiſtory of the Plants of Molucca, has given 
a Deſcription of this Shrub, not different from 
mine. | 
By what is here laid down of the Characters of 
this Plant, we plainly ſee that it differs widely from 
the Oxyacantha and Rhamnus; of one of which 
the Authors of the Notes to the Horius Malabaricus 
ſuſpected the Cyprus to be a Species. This occa- 
lion'd Mr. Ray to tange it under the laſt, ſappoſing 
its Fruit to be a Berry, which nevertheleſs it is nor. 
This learned Author morcover could not think that 
the Mazl-anſchi was the Cyprus, becauſe of the Dif- 
ference in the Deſcriptions among Authors, and of 
the Imperfection of thoſe of Rauwolf and Alpinus. 
Rumphius, juſt now quoted, has ill compared the 
Fiif 2 Colour 
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Colour of the Leaves of Cyprus to thoſe of the 
Olive-tree. 

This Shrub, ſo cheriſned among the Eaſtern Na- 
tions, is cultivated in Africa, Aſia, and all the Indies; 
that is to ſay, from near the Equinoctial even to 33 
Degrees of North Latitude; where it is much uſed, 
as we ſhall find by the great Commerce cauſed 
thereby in the Levant, according to the Relations 
of Travellers of Credit. 

This Plant does not love Shade, even under the 
Torrid Zone, becauſe of the violent Rains there at 
the time of the Weſtern Monſoon, no more than it 
docs in cold Countries, our Author means thoſe of 
the fifth Climate; but towards the Tropick, and 
even in Arabia, it grows beſt when a little ſhelter'd 
from the Sun. In hot and dry Countries, as in the 
Perſian Gulf, where I firſt ſaw it, it produced a 
great Number of Boughs and Branches very ſhort, 
which gave it the Appearance of White-thorn. On 
the contrary, towards the Equator, its Branches are 
further from each other, and longer, occaſioned by 
the Moiſture from the Rain. The Back (ſplits into 
Scales, and detaches itſelf in Pieces from the Trunk, 
in thoſe Countries where it rains ſeldom ; but in 
Malabar, in the Iſles of Ceylon and Sunda; the Back 
continues intire and united almoſt all the Year, be- 
cauſe of the Moifture of thoſe Places. . 

Rauwolf remarks, that the Turks and Moors cul- 
tivate this Plant with Care, and even keep it in 
Pots, on account of the Smell of the Flowers, 
which ſomewhat reſemble Musk. They keep theſe 
Pots in Winter in Chambers or Caves to preſerve 


the Plants from Cold, 
Our 
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Out Author forgot to remark one Circumſtance, 


mentioned by Bellonius in the firſt Book of his Ob- 
fervations (Chap. 44. apud Cluſium), where it is 


ſaid, that the Henna, or Alchanna, which 


1s our 


Cyprus, differs from Privet, becauſe the Leaves of 
Privet fall, and thoſe of Cyprus continue all the 
Year. But this ' Obſervation is of no Weight, be- 
cauſe this Difference is only apparent; and it is cer- 
tain, that if our Privet was cultivated in Egypt, its 


Leaves would not fall off in Winter, becauſe it is 


not there ſufficiently cold. 


The Usxs of Cyprus. 


Bellonius, who was the firſt of the Moderns who 


treated of this Shrub under the Name of Alcanna, 
and ſpoke of its Culture in Egypt, tells us, that 


the Powder of its Leaves is ſo great an Article of 
Commerce among the Turks, that they load ſeve- 
ral Veſlels from Alexandria for Conſtantinople, 
where the Sale of it is ſo great, that the Grand 
Signor's Revenue therefrom amouats yearly to 18000 
Ducats. According to him, the great Conſumption 


of this Powder ariſes from its being uſed in 


fying the Skin and Nails, in making them red with 
a Decoction made therewith. The Women, he 


beauti- 


ſays, generally uſe it all over Turkey, to dye the 
Skin of thoſe Parts which are from the Nayel down- 


wards, as well as their Hands and their Hair. Their 


Children are ſerved in the ſame manner. They con- 


ſider this as a great Ornament ; and that the 


it uſually when they go out of the Baths. 


Colour 


may hold longer, and penetrate deeper, they apply 
This 


Practice 
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Practice of dyeing, to beautify the Body, is extended 
even to their Horſes, of which they tinge the Mane, 
the Tail, and the Hoofs, They often add Alum to 
heighten the Colour. This Powder is ſent from 
Conſtantinople to Ruſſia. Let us now conſider the 
other Properties of Cyprus. 
It is not neceſſary here to take notice of what 
Dioſcorides and Pliny. attribute to this Plant; they 
may be conſulted, if, at the ſame time, they are re- 
carded as being very little skilled in its true Quali- 
ties. Our Author contents himſelf with ſaying, that 
the Perſians and Arabians, who appear to have been 
anciently the firſt that uſed this Plant, frequently uſe 
at preſent not only its Flowers to perfume their Li- 
nen, their Cloaths, and their Tables, but make a 
greater Uſe of its Leaves in a Decoction, for the 
Cure of all Diſtempers of the Skin, as the Itch, 
Scabs, and Ring-worm, which the Air of their 
Country cauſes from its Heat, and from the Drought 
which often reigns there to a great Degree. Theſe 
Diſorders, if they are neglected to be cured as ſoon 
as poſlible in dry Climates, eaſily degenerate into the 
Leproſy ; and it is on account of theſe Diſorders of 

the Skin, that the cating of Pork is forbidden to 
People of every Religion in theſe Countries; becauſe 
that Food there is known to occafion theſe Diſtem- 

ers. . 
- All the Nations of the Eaſt Indies make uſe of 
it in Medicine, for the ſame, as well as for ſeveral 
other Diſorders ; but they particulatly uſe. the Leaves 
to dye their Nails; which our Author thinks they 
had originally from the Arabzaus. In dyeing their 
Nails, the Iadians make uſe of the freſh Leaves, 


which 
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which always grow in great Plenty in their Gardens, 
and apply them ' beaten upon their Nails, mixing 
with them ſometimes a little Lime and Juice of 
Citron. This Colour laſts a great while upon the 
Skin, on account of Sweating. A ſtrong Decoction 
of the Leaves in Water is ſometimes uſed to tinge 
their Nails, but more generally their Skin and Hair. 
There is Reaſon to believe, that this pretended 
beautify ing of the Skin, the Hair and Nails, which 
long Cuſtom has cſtabliſhed among the Eaſtern Na- 
tions, owes its Origin to a quite different Principle 
than that of beautifying. The Ancients had no other 
View in the Beginning, than the Prevention of pru- 
riginous and leprous Diſorders in the Skin, to which 
their Climate ſubjected them, as well as to preſerve 
them from Vermin, as the Leaves of Cyprus have 
that Property. But as in uſing Baths with theſe 
Leaves therein, they dyed their Skin cither red or 
yellow, according to the Preparation, they accul- 
tomed themſelves to this Colour by degrees, and 
afterwards regarded it as a falutary Embelliſhment. 

Theſe Baths, which there are conſtantly employed 
for the Cleanlineſs and Health of the Skin, and 
which the Neceſſity of uſing has. eſtabliſhed as a 
Point of Religion, and a Duty, for the better Pre- 
vention of theſe Maladies, is certainly a true Me- 
thod to preſerve as well the Body as the Skin in a 
good State. Theſe good Effects are extended fur- 
ther by uſing the A/canna; becauſe its Colour, paſ- 

ling in the Opinion of theſe People for a neceſſary 
Ornament, and a Mark of Cleanlineſs, makes the 
Practice of bathing better obſerved. 


It 
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It ſeems to our Author, that theſe Remarks 
ſhould be communicated, as well as the Characters 
and Deſcription of the Plant in Queſtion, to render 
its Hiſtory mote complete, and by theſe means to 
make it known; to the end that the Curious may 
form ſome Opinion of the great Praiſes which the 
Ancients haye beſtowed upon this Plant. Iam 
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I. An Account of an antient Shrine, formerly 
belonging to the Abbey of Croyland; by 
Wm. Stukely M. D. Coll. Med. Lond. 

Soc. & Eccleſ. D. Georgii Martyr. Lond. 


Rector. 


Fog Dec. 8. HE Shrine before us is a great Cu- 
_ rioſity. Few of this kind of Anti- 
quitics eſcap'd the general Ravage of the Diſſolution 
of Abbeys: For which Reaſon I thought it would 
be an agreeable Amuſement to the Society to have 
a View of it; and to preſerve a Drawing of it 
as in TAB, I. and II. The Shrine is made of Oak, 
plated over with Copper, upon which the Figures 
are chaced in Gold : The Ground is enamel'd with 
blue; in the Ridge along the Top are three oval 
Chryſtals ſer tranſparently ; its Dimenſions are as ex- 
preſſed under the Print. Ss 

Mr. Eayre of St. Neots ſent it to me to have 
my Opinion of it. It was found in the Houſe of 
a Gentleman of that Neighbourhood, who never 
ſhew'd it during his Life-time ; and who poſſibly 
might have given us ſome Account, as to the Hi- 
ſtory of it; and at preſent we have no means left 
of finding it out, but by Conjecture. 

I conccive it came from Croy/and-Abbey. There 
was an Intercourſe between this Abbey and St, Neot's 
Priory ; inſomuch that St. Neoz's Body was carrica 
hence to Croyland- Abbey, and inſhrined there. 

Gg g Theſe 
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Theſe Shrines were made for receiving Reliques 
of Saints, in old Abbeys, Churches, and Cathedrals. 
(See a Print in the Hiſtory of Canterbury, and in 
Dugdale's Monaſticon, of the high Altar af the Church 
of St. Auguſtin there; no leſs than thirteen of theſe 
Shrines ſtanding around). Thele were carried about 
in Proceſſions on their anniverſary Days; ſometimes 
embelliſhed with Jewels of ineſtimable Value. Be- 
fides theſe portable ones, there were others, built of 
Stone, Marble, and other Materials; like that of 
St. Edward the Confeſſor in Weſtminſter- Abbey ; 
one now in Cheſter Cathedral of St. Werburga, 
whereon the epiſcopal Throne is ſet, adorn'd with 
Sculptures of Saxon Kings and Saints: One of St. 
Thomas de Cantelupe Biſhop of Hereford, in that 
Cathedral, Theſe now remain. There was one in 
the Church of Burton-Coggles, Lincolnſhire; and of 
Heckington in the ſame County; and innumerable 
others, deſtroy'd at the Diſſolution of Monaſteries. 

The Shrine beforc us, from the Manner of draw- 
ing, and Workmanſhip, I conclude to be of Saxon 
Antiquity, and that very high ; now near 900 Years 
old. I think it gives us the Story of the Murder of 
the Abbot there, and his Monks, perpetrated by the 
barbarous Danes, in the Year 870. 

Sept. 25. that Year, they ruſh'd into the Church 
of Croyland, whilſt the Religious were at divine 
Service. Ingulphus, Abbot of the Place, in his Hi- 
{tory, gives us this Account. Lord Theodore was 
then Abbot of Croyland; who at that time pontifi. 
cally officiated at the high Altar, expecting the Bar- 
barians. King Oskety} cut off his Head upon the 
Altar. Verus Martyr et Chriſti hoſtia immolatur, 

| . ſays 
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ſays our Author, Miniſtri circumſtantes omnes capi 
tibus detruncati: Thus fell the true Martyr and 
« Lamb of Chriſt, as a Sacrifice on the Altar. All 
< the aſſiſtant Miniſters were beheaded likewile,” 
ſays he. 

The two on our Shrine are Frier E/fget the Dea- 
con, and Frier Savin the Subdeacon. 

Some Days after, when the Monks that fled re- 
turned, they found the Body of the venerable Abbot 
Theodore beheaded at the Altar, 

Above is repreſented his Succeſſor Abbot Godric, 
with the Miniſters about him, putting the deceaſed 
Abbot into his Shroud ; whilſt Angels are carrying 
his Soul up to Heaven. 

I ſuppoſe ſome Part of this Martyr might be ob- 
tained, and kept in this Shrine. 

I obſerve the famous old ſepulcral Stone in Pe- 
terborongh Minſter-Yard, is exactly of the ſame Shape 
as our Shrine. It was ſet up over the Grave of the 
Abbot and Monks murder'd by the ſame Danes, the 
Day aftcr thoſe of Croyland- Abbey ſutfer d, Sept. 26. 
It is cary'd-on the Sides with the Images of our 


Saviour and the Apoſtles. It is now remov'd into 
the Library. 


Nov. 23. 1748. 
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II. An Eclipſe of the Sun, July 14. 1748. 
obferved by the Right Honourable James 
Earl of Morton, My. le Monnier, Royal 
Aſtronomer and Member of the Royal Aca- 


demy of Sciences at Paris, and Mr. Ja. 


Short, Fellows of the Royal Society. 


_ Dee. 8. HESE Obſervations were made at 
"Oy Aberdour Caſtle, belonging to the 
ſaid Earl, whoſe Latitude is 56* 4“ N. 


Mr. le Monnier having come over from France to 
go to Scotland, to obſerve the annular Eclipſe of the 
Sun, July 14. 1748. I was deſirous to contribute 
all that lay in my Power to aſſiſt him, and therefore 
reſolved to go to Scotland with the Right Honour- 
able the Earl of Morton, who was ſo good as to per- 
mit us the Honour of accompanying him. 
We arrived at Edinburgh July 4. and imme- 
diately went to the College, to enquire what Prepa- 
rations were made there, in conſequence of Letters 
we had wrote before we left London; when Mr. 
Alexander Monro, Profeſſor of Anatomy, informed 
us, that, upon Receipt of ours, he had wrote circu- 
lar Letters to all his Friends in different Parts of the 
Country, to prepare, in the beſt manner they could, 
for the moſt exact Obſervation of this Eclipſe. 

We found that the meridian Mark, which had 
been ſettled from Obſervations, by the late worthy 
Mr. Mac Laurin, was loſt, by the taking down of 
a Chimney, upon which it was fixed; and Mr. 

| Matthew 
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Matthew Stewart, the preſent Profeſſor, having no 
proper Inſtruments, had not as yet re-eſtabliſhed it; 
which we hoped to do by an Inftrument; which we 
every Day expected from London; and Mr. Stewart 
having promiſed to make the beſt Obſervation he 
could, we reſolved to ſet out for Aberdowr, a Scat 
of the Earl of Morton's; which he readily offered to 
us, and did us the Honour to accompany us thither 
himſelf, having the ſame Deſire and Curioſity to do 
whatever lay in his Power to contribute to an exact 
Obſervation. £24 | 

 Aberdonr is about 10 Miles almoſt N. W. of Edin- 
burgh. We choſe this Place, as being, by the Com- 
putations of this Eclipſe, at or very near the. Southern 
Limit of the Annulus. 2 DE. 

In the Caſtle: of Aberdour, Lat, 56? 4' N. and 
25 of Time Weſt of the College of Edinburgh, 
we ſet up a Clock, July 9. and the Weather being 
cloudy, and our Equal Altitude Inſtrument and 
Tranſit not being yet arrived, we on the 11th made 
uſe of an Equatorial Teleſcope of my Lord Morton's, 
to find correſponding Altitudes of the Sun, and at 
the ſame time put up a Gnomon of 15 Feet high. 

Being uneaſy that our Inſtruments were not come 
to Hand, and reſolving to have a Communication 
with the College of Edinburgh, where they had a 
Tranſit Inſtrument; my Lord Morton propoſed that 
two Cannon ſhould be fired from the Caſtle of Edin- 
burgh, one preciſcly at 12 0 Clock, and the other 
at 5' after 12 on the Day of the Eclipſe; and the 
different Obſervers in different Parts of the Country 
to be advertiſed of this, and to mark down the 
preciſe Time of ſceing the Flaſh, or hearing the 

Sound 
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Sound of the Cannon ; ſo that, after having made a 
geographical Map of thefe different Parts of the Coun- 
try, and having found the exact Meridian of one Place, 
we ſhould be enabled to ſettle the Times of all the 
reſt by the Difference of Meridians found by this Map. 
This was ſettled and agreed to on the 12th, and an Ex- 
preſs ſent over. to Zdmmburgh with a Letter from my 
Lord Morton to the Lord Juſtice Clerk, to deſire 
this Favour of General Bland, who very readily 
granted it. ; 

The 13h being a clear Day, we took equal Al- 
titudes with the Equatorial Teleſcope, and found our 
Clock gained 17 46“ in two Days, and that the Sun 
paſſed the Meridian at 12* 7' 6“, by the Clock. 
July Ib was an exceeding bad Morning both for 
Wind and Rain; but about 8* in the Morning, the 
Clouds diſperſed, and we had a very clear Sun. 

In order to obſerve the Eclipſe, my Lord Morton 
made uſe of a reflecting Teleſcope, 12 Inches focal 
Length, magnifying about 40 times. I made uſe of 
a refleting Teleſcope 4 Feet Focus, magnitying about 
120 times; both belonging to my Lord Morton. 

Mr. Je Monnier made uſe of a refracting Teleſcope, 
about 9 Feet Focus, which he brought with him 
from France, armed with a Micrometer, made after 
.the Method of Mr. George Graham, by the latc Mr. 
Siſſon at London. 
Mr. le Monnier took his Station in the Garden, un- 
der the Window of the Room where the Clock was 
placed; my Lord Morton was in the Room next 
that where the Clock ſtood; and I was at the Win- 
dow next the Clock. 1255 


Clock. 


Clock. 
8 


8 55 © 


10 6 10 


11 52 43 


10 37 © Again m 


11 44 40 The ſame Phaſe or Chord 


6 1 


True Time. "$1 
. 


8 47 5 The Eclipſe : not _ . 
Clouds come on. 
8 51 18 Beginning of the Eclipſe, 
found by the following 
Chord. 
8 52 47 Firſt View of the Ecli ple, 
| then conſiderably 4 


8 54 35 Meaſured the Chord of the 


Part eclipſed; which was 
found equal to the Field of 

10 the great Reflector. 

9 _— 12 The illuminate Part of the 
Sun, meaſured by the Mi, 


crometer, and found 27 
172 N 
7 


PIR and found 
1 377. ; 

1. Lord Morton judged the 
Middle of the Eclipſe, or 
neareſt Approach to an An- 
nulus, at 10 17 . ap- 
parent Time. 


obſerved as at the Begin- 
Ning, and meaſured both 
in the Teleſcope, as at firſt, 
and by the Micrometer, 
and found = 8“ 25“ of a 
great Circle, as verified by 
a Baſe after the Eclipſe was 
over, which gives the End 

as exact as the Beginning. 
11 


1 


8 Time. 


1 el 


11 56 21 11 48 18 End of the Eclipſe by. e 
| 74501 Ir Chord. 


Mr. le Monnier ne d with che ee the 
apparent equatorial. Diameter of the Moon, when 
ſhe was upon the Sun; which he found = 2914. 
He meaſured alſo the apparent vertical Diameter of 
the Sun at Noon; which he found = 31!. 40“. 
The Micrometer, - with which he meaſured theſe 
Diainctcrs;: was afterwards verified, by a Baſe of 
2570 Feet, and two Marks, placed at right Angles 
to its Bxtremity, at the Diſtance of 22 Feet from 
one another. 

The Flaſh of the firſt Cannon fired from the Caſtle 
was ſeen at 1 2h 3' 4”. þythe Clock; and the Flaſh of 
the ſecond or. alſo by the Clock at 12h 87/4“. 
The Eclipſe wis ſo nearly annular, that, at the 
neareſt Approach, the Cuſps ſeemed to want about 
of the Moon's Circumference to be joined; yet 
a brown: Light Was plainiy oblerved, both by my 
Lord Mortan and myſelf, to proceed or ſtretch along 
the Circumference df the Moon, from each of the 
Cuſps, about £ of the whole Diſtance of the Cuſps 
from each Cuſp; and there remained about 4 1 
the whole Diſtance of the Cuſps not enlightned 
by this brown Light; ſo that we were for ſome time 
in Suſpenſe whether or not we were to have the 
Eclipſe annular with us. I obſerved, at the Extre- 
mity of rhis brown Light, which came from the 
Weſtern Cuſp, a larger Quantity of Light, than in 
any other Place, which at firſt ſurprized me; but 
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afcerwatds I imagined it muſt have proceeded from 
ſome Cavity or Valley made by two adjoining Moun- 
tains on the 'Edge or Limb of the, Moon. I had 
often formerly obſerved Mountains on the Circum- 
ference of the Moon, more or leſs every-where 
round it, but never ſaw them ſo plain as during the 
Time of this Eclipſe ; for we had the Air exceeding 
clear, and free of all Agitation, notwithſtanding it 
blew a perfect Hurricane of Wind, which began 
about the Middle of the Eclipſe; and I remember, 
in the annular Eclipſe of the Sun in the Year 1737. 
it did the fame. The mountainous Incqualities on 
the Southern. Limb of the Moon were particularly 
remarkable; in ſome Parts Mountains and Valleys 
alternately; others extended a conſiderable Way 
along the Circumference, and endedalmoſt perpen- 
dicularly like a Precipice. My Lord Morton was 
able to ſce them very eaſily thro his ſmall Re- 
flector. : . 
A little after the Middle of the Eclipſe, ſome 
Clouds, that ſcemed ſtationary below the Sun, ap- 
peared tinged on their upper Extremities with all the 
Colours of the Rainbow. 5 

During the greateſt Darkneſs, ſome People, who 
were in the Garden adjoining to the Caſtle, ſaw a 
Star to the Eaſt of the Sun; which, when they atter- 
wards told us, and pointed to the Place where they 
had feen it, we found muſt have been the Planet 
Venus. This Star, we were afterwards told, was ſeen 
alſo at Edinburgh, and other Places, by a great Num- 
ber of Pcople ; but I did not hear of any other Stars 
being ſeen. The Darkneſs was not great, but the 
Sky appeared of a faint languid Colour. What is 

Hhhh pretty 
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pretty remarkable, is, Mr. 4e Monnier aſſured us, that 
when he looked at the Sun with his naked Eyes du- 
ring the Middle of the Eclipſe, he could — no- 
thing upon the Sun, but ſaw the Sun full, tho faint 
in his Light. This, I am apt to imagine, may be 
owing to his being ſhort-ſighred. | 

T'obſeryed alſo, about the Middle of the Eclipſe, a 
remarkable large Spot of Light, of-an irregular: Fi- 
gure, and of a conſiderable Brightneſs, about 7 or 8/ 
within the Limb of the Moon next the Weſtern 
Cuſp. I thought I loſt this Light ſeveral times; but 
whether this was owing to my ſhutting my Eyes, in; 
order to relieve them, or not, I cannot tell. I am 
told, that the Rev. Mr. Iruin at Elgin obſerved the 
ſame. When l firſt perceived it, I called to my Lord 
Morton, who Was in the next Room, but he could 
not ſee it. 

Before the Eclipſe began, | and daring the whole 
Time of the Eclipſe, the Air, as I ſaid before, being 
exceeding ear, I ſaw thro' the four Foot Reflector, 
the Surface of che Sun cover d with ſomething which 
I had never obſerved before; it ſeemed to be all ir- 
regularly overſpread with Light, and a faint Shade, 
eſpecially towards his equatorial Diameter. This Ap- 
pearance was ſo odd, that it is difficult to deſcribe it; 
ſo as to give an adequate Idea of what I ſaw ; bur 
if I may be allowed the Expreſſion, it ſeemed as it 
were curdled with a bright and more dusky Light 
or Colour. This Appearance was permanent, and 
regularly the fame; and if in any degree ſcen before, 
may have given Riſe to Faculæ haying been ſeen in 
the Sun ; but to me the whole Suns Body ſeemed 
to be more or leſs cover d with it. 


I looked 
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L looked with all the Attention poſlible, to ſee if 
I could obſerve the Body or Limb of the Moon be- 
fore ſhe touched the Sun, and alſo after ſhe left it, 
and was intirely off the Sun, but could ſee nothing 
at all of any ſuch Appearance. I mention it to ſa- 
tisfy Mr. De Liſſe, who publicly deſired this might 
be attended to. 

The Barometer had been falling for ſeyeral Days 
before the Eclipſe; and even that Morning ; when 
it was at 29.2 Inches. But during the Lenne it be- 
gan to riſe. 


Diviſions. 

July 11. at d' in the Morning the Thermometer | 

ſtood at , - - 

at 2 o or Noon at . 

at 4 O p.m. at - - 6 

July 12. at 11 © 4. m. it ſtood at 
at 12 © Or Noon, at — 

July 13. at 8 30 4. n. it ſtood at 
1 0 P. 8 at - 

July 14. at . — 
. * 475.4: 
Vo 
„ CST NE 
at 10 8 at 1 * OS 

at 10 26 TTT 


- 
S'\& Þ e#*t a 4 — 2 — » ©» 


All theſe Obſervations of the thetkiodice » were 
taken when it ſtood in the Shade; and the Times. 
are by the Clock Immediately after the Middle of 
the eli ple, the Therinomheter when expoſed to the 
Sun for "hs Space ol Io" of ** roſe only half a 


Diviſion. ( 111 4 1 
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Thermometer ſtill expoſed to the Sun, 


at 10* 46' O0, ſtood at = - 
at 10 51 30 at - - 
at 10 57 30 at . - 
WL SS Oh :- - 
r — 
at 11 34 OO at - - 


Thermometer replaced in the Shade after this laſt 
Obſcryation, 


M 12* 54/ ſtood at 3 - 60s 
1 — ,- o+ 
r - 4 79 
at 7 3o at - - FS; 
* 15. Thermometer at $4. m. ood at 56 
1 57 


at 10 at 1 


Theſe Obſervations were made with a Thermome- 
ter of Fabrenbeit's Scale, the Diviſions of which were 
very ſenſible. We did not at all perceive or feel any 
greater Degree of Cold, during the Eclipſe, than we 
felt before it began. 

The Weather being very bad at Edinburgh, Mr. 
Matthew Stewart, the Profeſſor of Mathematics, 
could make no Obſervations of the Eclipſe ; he only 
ſaw the End at 11* 5o' 34” true Time; and even then 
the Sun was ſome what cloudy: He took however 
the Sun s Tranſit ovet the Meridian (as then ſuppoſed) 
at 12* % 42“ by his Clock, and heard the ſecond Can- 
non fired from the Caſtle at 12.4 48” by the Clock. 
We afterwards, in a few Days, examined his meridian 
Mark with a very exact equal Altitude * by 

three 
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three ſeveral correſpondent Obſervations; and found 
his Mark 3' 22'' of Time to the Welt of, the: nue 
Meridian. The College is about 2.500. F ect diſtant 
from the Caſtle Eaftward, 
The Rev. Mr. Bryce 


, at Aldiſton, abour 6 Miles to 
the Weſt of Edinburgh, Lat. 55 55 N. obſerved 


with a ca Teleſcope, 9 inches Focus 11% 
* U TH 


The Beginning of the Eclipſe 1 52 30 
Upper Horn or Cuſp vertical, at oY 9 5 © 
Hitherto the Weſtern Cuſp lower than. 


the Eaſtern. 
The two uſps horizontal E 10 13 10 
The. Weſtern Cuſp aſcends, very falt a 10 14 10 


The Weſtern Culp vertical at +... --: 30 16 Is 
The Cuſp which : juſt now vertical, } 
now, 4 — Eaſt, and about 30 
from the Zenith to the Eaſt at 
The Middle of the Eclipſe as near as 
he could judge at 
The lower Cuſp at the Nadir, and very 


10 17.10 


ragged and uneven, at 
The ſame Cuſp ftill in the ſame. bo- 
ſition at 0 e 


The ſame Cuſp ſeems to begin to move 
towards the Weſt at 

The Motion of this Cuſp ſcarce ſenſible 
at 

The other Cuſp Middle between the 
Zenith and the Nadir — the % 

Eaſt at 

End of the Eclipſe, the Sun being quit 

= 7 . 


| 92 


* Sy ſet doy n the: following Obſervations of 


Eelipfe juſt as they came to my Hand when in 
Körle, without making any other Remark, than 
that, from the Diſagreement among themſelves, they 
do not all of them ſeem to have been made with 
due Accuracy and Attention; for want, E ſappoſe, 
of ſufficient Practice in this kind of Obſervations. 
William Crow Eſquire, at his Houſe of N * 


WA 


yu_ ncar HuymoutÞ, Lat. '55* Fr 70 255 24 on | 


2 „ „5 
The Eclipſe rr * 775 © 
Half of the Sun eclipled at 8 at * 0.9 
Middle of the Eclipfe, + of the Suns I 9 n. 
cover d by the Moon at un, 
End of the Eclipfe Ss Ls ci 11 5 0 


I. 11237 111 


* 


n Mair, at Air, Lat. g 5 
the X02 12 at 9˙ 4% br WR reaſon of 
Clouds, he could make no 2 particu B 
tion; only that, by a View be 520 of the Sun ſome 
little Time before the End, he thinks the End of the 
Eclipſe might! be about 11* 48', 

Mr. Mark, ,Feacher of the Mathematics at Dundee, 
Lat. 560 25 12 obſerved, N 


127 Ar. cy 1 
The 1. nie of the . at 10 16 44 
End of the alt Appearance at 10 23 8 


He ſays, the beſt Obſervations make the Annulus 
a ſmall Matter narrower on the upper than lower 


Side; ; by which it appears the Centre of the Eclipſe 
was to the Northward of Dundee. 


a J o x > J. 4 Mr. 


LL. 


393 


Mr. John Stewart, Profeſſox af Mathematics at 
Aberdeen, writes, that, 1 ants 2 cxyation madę at 


* def. 569 41 nit 1 3735 x 2741 © 
. ; > , " ff 

rite 0 b fisg: | 
The. anoular Appearance began * „ 102 0 
Annulus ended at: fool”! 10 24 30 


End. of the Eelipſteat: sue $0Y rie 1 * 42 72 45 
And that, by an Obſervation wade at a Place about 

18 Miles S. W. of . O 15535 

Fx 41 a „ „ 


The Eclipſe began at „ „ be in ohne © 
Middle at LL 1 8 * arge 9335910212 0 


914 


End at NI 2 oils jo A od 7885 0 

Ad that at Hberdeeh, Liar. 57 N. 1 
The Eclipſe began 45 | n oy ſ5 33 
Middle of the Eclipſ Go. and angular A Ap- 


10 23. 3 


pearance, as near as he could judge, x e 
End of the 2 ppearance a, 10 24 48 


He writes: alſo, that he cd an e 2c 
Mr. Neid, Miniſter at Neu Macchar, about 7. Milcs 
N. W. of Aberdeen, who obſerved 1 


The Beginning of the annulat A rer at 1018 28 
And the An of the Eclipſe at 11 49 3 


Mr. Srewnirt. ys that, 1 comparing his Obſer- 
vation at Aberdeen with this of Mr. Reid s, he appre- 
hends he is in a Miſtake as, to his judging of the 
Middle of the Eclipſe, and annular Appearance; ; and 
reckons, that the annular Appcarance began at Aber- 
deen at 100 19, and ended as above. By which the total 
Duration of the Annulus was 5 48" /; and the End of 


the Eclipſe at Aberdeen Was at 11 49 233”. 


The 
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The Rev. Mr. Irwin, at Elgin, Lat. 57* 34. fays, 
the Eaftern Limb of the Moon touched or entered 


on the Weſtern Limb of the Sun at 8˙ 5; tho he 
ſuſpects i it began a little ſooner (another having taken 
the Teleſcope out of his Hand) ; for when he looked, 
the Moon was a little advanced on the Diſc of the 
Sun about ”—_ from the Zenith of the Sus towards 
the Weſt. * . bY | 
The Eaſtern Cuſpi inthe Zenith of the Sun at 9 6 10 
Eaſterh Eimb of the Moon reached =} 

Centre of the Sun at 939 
The Aunulus began about 30? from 10 
© the Zenith of the Sun Weſtward at. 20 N 
The Amulus appeated moſt perfect at 10 22 45 

Tho”, as nearly as he could diſcern, he thought 
it a little narrower on the South-weſt Limb of the 
Sun, than it was on, the oppoſite Side. From hence 
it ſhould appear, that the Centte of the Eclipſe was 
to the Southward of Elgin. 

The Annulus was obſerved to break on the South- 
_ caſt Limb of the Sun, about Nw” from the _— 
at 100 25. 30. 2 | 

Before the joining of the Cuſpe of hs gun, as alfe 
at the breaking of the Annulus, he ſays, he obſerved 
a quick tremulous Motion, and ſeveral irregular 
bright Spots between the Cuſps, which diſappeared 
in a few Moments; and he thought the Moon's Body 
paſſed quicker about the Time of the Annulus (eſpe- 
cially as it was forming), than at any other Time 
during the Eclipſe. 

Before the Weſtern Limb of the Moon reached 
the Centte of the Sun's Diſc, the Sun was hid under 


A 


Q 
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2 Cloud, and continued ſo, till within ſome little 
Time of the End of the Eclipſe, which happened 
at 1 50. 

There was no Cloud all the Time of the Forma- 
tion of the Annulus, or the Duration of it; and he 
thinks he is pretty right, as to the Time of its Con- 
tinuance; for both the Formation and Breaking were 
very ſenſibly to be obſerved, and paſſed in a Moment ; 
affording a very pleaſant Sight, by the irregular tre- 
mulous Spots of the Sun. 

He ſays, the Darkneſs, during the Annulus, was not 
' ſo great as a little before and aft ter; and, when greateſt, 

was only ſomewhat duskiſh, but obſervable: Some 
ſaw a Star to the Eaſt of the Sun ; but he ſaw it not, 
nor any preſent with him. He was told of it after 
his Obſervation was over. | 

He ſays, that, by an Obſervation taken of the Sun 
that Day at Noon, he found that his Clock was ſome- 
what leſs than a Minute faſter than the Sun. He 
fays alſo, that he obſerved this Eclipſe with a Tele- 
ſcope 3 Feet long, and that he had a very good Burn- 
ing- 285 but that it had little Force, during the 
Anulus, and ſome ſhort time before and after. 
Mr. Duncan Frazer writes to Mr. Monro, Pro- 
feſſor of Anatomy at Edinburgh, that he went to 
the Houſe of Culloden, Lat. 57 29“ N. on purpoſe 
to obſerve the Eclipſe; it having been ſaid, that the 
Centre of the Eclipſe would — there; and aftet 
having adjuſted his Clock by the Regulator-Clock 
of a Watch- maker at Inverneſs, he obſerved the 

neu with a „ e five Feet long, and found. 


111i The 
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The Beginning prei@y * 2 1 40 37 36 


d 7 1 


Beginning of the Annulus alt 10 0 10 
End ofthe Annulus at | . . 0 10 5 10 
End of the Eclipſe at f - 11 39 30 


By comparing his Obſervation with that ſent him 
by Mr. Irwine at Elgin, he imagines his Clock was 
not ſet to true Time, ſince there is ſo great a Differ- 
ence, and more than the Difference of Longitude be- 
tween the two Places will allow; it being no more 
than 26 computed Miles, and nearly i in the ſame Pa- 
fallel of Latitude. 

Mr. Murdock Mackenzie (who has for ſome 
Years paſt been making a Survey of the Iſlands of 
Orkney, and whole Abilities for ſuch an Undettaking 
give us Hopes he will for the future free Navigators 
of a great many melancholy Diſaſters, which for- 
merly happened in thofe . thro' the Want of 
true Charts) made the following Obſervation at 
 Kirkwall in the Ifland of 1 oh in Orkney, the 
Latitude of which is $0 58'N 


3 


Beginning of the Eclipſe _—.. 8 40 
End of the Eclipſe about II 37 


He ſays, that, by reaſon of Clouds, he could not 
be perfectly exact, as to the preciſe Time of Begin - 
ning or Ending; but adds, that the Beginning can- 
not be more than 4 wrong, nor the End more than 
21. He ſays, he is ſure he did not ſee it annular, 
but that there remained about 4 or + of the Sun's 
rr” $4 at the Middle of the 
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P. K. It having been an Opinion pretty generally 
received, that the darker Parts of the Moon's Sur- 
face are Water, Itake this Opportunity to remark, 
that though thoſe leſs lucid Spaces are for the moſt 
part,to Appearance, evenly extended Surfaces, when 
Teleſcopes of ſmall magnifying Powers are made 
uſe of, yet, when they are examined with larger 

_ Magnifiers, it is eaſy to diſcern on them many 
Protuberances in a longitudinal Direction; and 
that theſe Riſings are really elevated above the 
common plane Surface, is paſt all Queſtion, from 
their projecting Shadows, always oppoſite to the 
Sun : Moreover they are of the very ſame Colout 
as the Plane they ariſe from, of the like ſmooth 
Surfaces, without any ſenſible Aſperities; and in- 
variably the ſame, under the like Poſitions of the 
Sun to the Moon, at leaſt as far as I have been 
able to diſcoyer in 12 or 15 Yeats frequent Ob- 
ſervations of them. 5 


a. Short. 
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III. A Letter from My. David Erskin Baker 
zo Martin Folkes E/g; Pr. R. S. contain- 
ing Conſiderations on two extraordinary 
_ Belemnitz, | 


SIR. 


Read Nov. 24. ARIOUS have been the Opinions 
* | of Authors concerning the Origin 
of the Belemnitæ, and as various the Syſtems and 
Hypotheſes advanced. by them in Support of their 
Opinions ; ſome -having imagined them vegetable 
Productions; others have taken them for the differ- 
ent Parts of Animals, as Teeth, Horns, Bones, Cc. 
in which even theſe again have differed, as to the 
referring them to land or marine Animals; and they 
have been by others ſuppoſed of mineral Otigin, or 
Lapides ſui generis. What they really are, will, I 
doubt, be (till very difficult to determine; but, as 
one principal Objection to their being originally 
marine Bodies (which Suppoſition ſeems to carry 
the greateſt Colour of Probability) has been, that 
no marine Bodies have been found adhering to them, 
that Objection will be obviated by no leſs than two 
Specimens, from the ſame Place, of Belemmte, 
whereto undoubted marine Subſtances are found 
firmly affixed; by which Inſtances, as ſome further 
Light may be thrown on this Subject, that Conſide- 
ration will, I hope, ſtand as an Excuſe for my trou- 
bling you with this Paper. 

Theſe curious Foſſils, which, together with the 
Drawings of them, 1 humbly ſubmit to your Exa- 
mination, 
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* 


mination, were found in a Chalk-Pit in Norfolk, 


from whence they were ſent not * ſi nce to my 
| Father Mr, Henry Baker F. R. S. 


. Tas. IV. * 
Fig. 1. Is a Belemnites, whoſe Apex is perfect; the 


conic Cavity, and the longitudinal Seam, evidently 
diſt 


inguiſhable'; which, * as well as the 'Contexture 
of the Subſtance whereof it is compoſed, ſhew it 
to be a true Belemmites; but on its Surface are 
placed, in their natural Condition, by which 1 
mean not at all ſeemingly petrify'd, or otherwiſe 
alter d, two of thoſe Ver mienl that are ſo fre- 
quently found ſticking to Oyſters, Scallops, and' 
many other kinds of Shells, when taken out of 
the Sea. . 
Fig. 2. A Fruſtum of another Belemnites, the Apex 
whereof is broken, but the conic Cavity is till 
remaining, and ſhewn at 4. To this Belemmites 
© adheres a Shell of the Oyſter-kind, which is faſ- 
ten'd thereto ſo ſtrongly, that they are not to be 
ſeparated without breaking: Which Shell, as well 
as the before-mention'd Vermiculi, ſeems not al- 
tered in its Subſtance, but appears like a recent 
one, of which many are to be met with in the 
Cabinets of the Curious. | 
Fg. 3. Shews the other Side of the ſaid Shell, 
wherein the Cardo or Hinge at þ is plainly diſ- 
cernible; at c appears the broken End of the Be- 
lemnites, where the radiated Contexture (well 
| known to belong to their Bodies) is repreſented, 
as alſo the longitudinal Scam at d. 


As 
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As theſe Specimens are undeniable. Prooß of ma- 
rine Bodies adhering to Belemnitæ, ſeveral of the Cu- 
rious who have ſeen them, are of Opinian, that they 
tend likewiſe to prove the Belemnitæ to be marine 
Productions. It m probably be objected, that 
theſe Shells might have been brought and depoſſted 
near. the, Belemnite:,whereto they arg affixed, by 
whatever mighty. Change it came to pals that Pro- 
ductions of the Sea are diſcoyer'd in moſt Countries 
at great Depths in the Earth, and in the Bowels of 
Mountains at great Diſtances from the Sea (even 
ſuppoſing the Belemnitæ to be Lapides ſui generis, 
and produced ig the Earth) and that theſe Shells 
might be cemented to them afterwards, by ſome mi- 
neral, flony, or other Matter. But the following 
Obſervations will render this improbable; for, 

. The Hermiculi of Fig. 1. ate not any Species of 
the Tubuli marini, found ſometimes. recent, and 
ſometimes foſſil, detach d intirely from every other 
Body; but are of that ſort, which is perhaps never 
ſcen ſeparate, or in any other Manner, when recent, 
than attach'd and faſten d to other Shells or Stones; 
and they are placed on this Belemnites exactly in the 
ſame Manner as they are commonly found on other 
marine Bodies; vig. lying on their broadeſt Side, 
with their Ridge upwards, and glued as it were thereto 
by a ſhelly Subſtance. 

2, In Fig. 3. at e, is plainly to be diſtinguiſhed, 
has the Shell has been faſhion d thus by the convex 
Surface of the Belenmites, in the ſame manner as 
theſe, Shells commonly receive a Form from what- 
ever Subſtance they adhere to; which phinly implies, 
that this Shell was faſten'd to the Belemnites when 

itſelf 
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itſelf was very ſmall, and-in a growing State ; and 
that 4h8\Shell in 10 Growth was. formed Acdrding 
to the Figure of the Body on which ir Was affixed: 
But ſuch Growth could not poſſibly have proceeded 
any-where but in the Sea; and therefote theſe two 
Bodies muſt neceſſarily have been in the Sea at one 
and the ſame time. 1 

There is how but one Way more, whereby theſe 
Shells (ſuppoſing the Belennitæ to be” Stones ſai 
generis) could poſſibly become affixed; to them; 
which is, that the Belemnitæ might have been by 
ſome Accident thrown on the Seaſhore ;- and that 
there the Shells might faſten themſelves to them, as 
well as to any other Stone. But as this muſt imply 
ſome former Convulſion in Nature, whereby they 
were caſt out of their natural Beds upon the Sea- 
ſhore; and again a ſecond Convulſion to carry them 
to the Chalk-pit where they wete found; ſo far- 
fetch'd an Objection will, I believe, carry but little 
Weight. | 5 | 3 243.4 

Jo conclude, I ſubmit to your Opinion, whether 
the Sides of the conic Cavity, whereto the Oyſter- 
ſheil is affix d, has moſt the Appeatance of a Stone 
or of a Shell; and remain, with the utmoſt Reſpect, 


50 SIX, 
Serand, Dec. 15. | Wy : 

. 1748. Dur moſt obedient and 
220091 obliged bumble Servant, 


D. E. Baker. 
IV. 


L 602 ] 


w. A Letter from Benj Cooke F.R.S. to 
Peter Collinſon F. R. S. concerning a mixed 
Breed of Apples, * the Mixture of zhe 


Farina.. 


5 Dear Couſin, Wager, Dec. 4. 1748. 
Read Dec. 22. T SENT you laſt Year a Specimen of the 
* Effect of the Farina of a rough coat 
Apple ſtriking on the Flower of a ſmooth- coat; I 
have now ſent an Example of the Farina of the lat- 
ter changing the former into its own Dreſs and 
Likeneſs. 

The Situation of the Ruſſeting was mach, that he 
was ſurrounded by Winter Pippins, Pearmains, and 
ſach-likez and we put the Maſter· Fruit together with 
ſeveral of the Changelings, as they grew on the 
ſame Branches mixed together. 
This Inſtance will ſhew what Alterations. may be 
expected in cognate Species; and I ſhould have given 
an Example ofa kind of Antipathy betwixt the Pear 
and the Apple in like nnn but Was dif- 


appointed. I am; 
F Dear "— 
Tours, moſt obliged and affettionate, 
| B. Cooke. 


— * 4 V. 
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v. Dk rie Fi 1351 town yp” "TOY 
in its preſent ' pate. With a r ſhort Account 
of an antient Darn in Arabian figures at 
Þ John near. Aldermarſton # Berkſhire. 


1 11 n Ward, E R. & and P. R. G. 


N fn Hin 7% £353; 3 ſi; 208 


a former paper, which I had the 
| 3 to lay wang this Society (1), 
to explain a Roman in ſcription cut in, a 
a _ larely found, at Silcheſter in | Hempfire 5 

ich it not only appeated, that this town was 
4 pd. ; Vindomig, but like wiſe that it was ſitu- 
ated within the limits of the Segontiaci: | as to both 
which circumſtances our beſt antiquaries have been 


at an e d nty, 4 75 differed in 2 e . 8 1 | 


% 


are yer, A -I 0 been informed, en viſible 
in the 15 mmer; and that the ruins of an amphithe- 
atre fill remain Without the wall. But being ſince 
in that country, I had an opportunity of viſiting the 
place myſelf, and geting, a more perfect account of 
it than I expected, by the aſſiſtance of two perſons 
in the ncighbourhood,, the late Mr. Fohn Wright 
junior, and Mr. Jahn Stair junior, who were both 
well acquainred with it, and accompanied me thither. 
The 
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The former, who was an experienced ſurveyor, mea- 
ſured the whole circuit KH the wall, with t abi ght 
of it in ſeyerat places, 'as A8 ig dirhenfions Of the 
amphitheatre," white © Ae re on the ſpot. And 


the other. traced. out the ners — and other 
parts of the Gab vor to. e Se 45 


en 1 ae 


taken, Fe * dend ho Te 
me an x be copy; Which has been. ſince 8. 
and now accompanies. this deſcription ). 
utfids, as therein 
given by the Teale, cofitailis' near one Engliſh mile 
and a half; and the ſeveral parecls of land c buined 
within it amount together! to an hundred deres, or 
upwards. Indeed Leland ſais, that the cmpafs of 
the wall is about N mites, and conteyneth 80 
acres (1). And Camden ſais the ſame, except that 
he calls them Italian miles (2). But neither of 
them acquaint us, from whom they had their mea- 
ſurement. The wall conſiſts of nine ſides, but very 
unequal; which might perhaps he occaſioned by the 
different ſituation of the ground, which in ſome 
parts is uneven. * hitch 

The materials, that evinpoſe thi Wall; are lin 
flints, and rough ſtones of different forts, cemented 
together with very ſtrong mortar. "And as to the 
manner of building it, the foundation is generally 


made of a row or two of ſtones laid flat wiſe; and 


over 


— — —— — — 


(2) Britann. p. 196, d; 1607. 


(1 1 Einerarys vol. vi. p. 48, edit. 1744. 
(a) See TAB. III. 
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over them four or five- rows of flints; then uſally 
a double ro. of ſtones, ſometimes three: row and 
at other times one only, laid in the fame poſition; 
over theſe a like number of rows of flints, as before; 
and ſo alternately upwards. And a little to the weſt- 
ward of the ſouth gate are yet to be ſcen ſeven of 
theſe ranges of * with ſuc of flint between them; 
where the hight of the wall meaſured on the outſide 
about eighteen fect. And about fifty y tds eaſt- 
ward. of the ſame gate. arc ſu ranges of ſtone, with 
five of flint: between them 3 where a ſmall pact of 
the facing; ſeems yet to be near intire, But! there 
is no appeatance either of copings, or battlements; 
on any part of the wall.! Tho the ranges of ſtone 
in the front of the wall are placed | horizontally, 
yet thoſe within it often ſtand edgewiſe and ſome- 
what obliquely, like : the, Wall of, Severns: in the 
north of Exglaua (H. And at the ſouth gate the 
thiekneſs of the _ meaſured about five: yards 
From this account therefore it ſeems not imptoba- 
ble, that in the paſſage of Leland, given us by Mr. 
Hen ru from ö Ct owe.s 4 ram ſi ript 52 where it 18 ſais, 
the wall wit haut i in ſome place 6 br 5' Fele 
highe: (it for F 8 r n tea! 
IG or 1 { 

The wall is pot wy where: imircly demwliſhed, 
except that two breaches have been made of late 
Fears on the EVER fide, to oper a paſſage for 

on 319.1 8218 2111 513 not. v4 2b167 on 


” +4 7 b yp fe. Ex — ve 417 — od 7 1 x 
j - 4 + . > +3 Y E . 1141 a 8 4 © "_ —- * 7 1. 


—_—_— 


(1 ö See Horfley's 8 Wen 1 p. 12 3. 
(2) Ubi ſupra. 3 
KkKkkK 2 
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waggons. And the ' ditch” without the wall is in 
ſomeè places ten or twelve yards over, but in others 
at preſent not viſible; where probably it muy have 
been filled up by the earth thrown into it from the 
valium, that incompaſſed the city between that and 
the. wall, and which is yet in ſeveral places of a 
conſiderable: hight above rhe ditch. Each of theſe 
may be ſern in the plan, (aj marked with the letters 
A, B, c. There is little appearance of the vallum, 
or military way, within the cireuit of the wall, 
the ground being now more generally raiſed pretty 
near the top of the wall, on which grow many 
large. oaks, and other timber trees; From the ſoutli 
gate towards Wincheſter has lain a military road, 
which when broken up appears to have been pitched 
with flints. ; E npjto 100105 17 510 
The amphithicatre gands without the Vall at the 
north-caſt corner, and diſtant from it upwards of an 
hundred yards; as s in the plan, where it is 
marked by the letter v. Both the wall and feats; 
which are made in it, conſiſt of a mixture of clay 
and gravel. The wall is about twenty yards thick 
at the bottom below the ſcats, and decreaſes gra- 
dually co the thickneſs ot about four yards at the 
top. There are five ranges of ſeats above one ano- 
ther, at the diſtance of about fix fect on the ſlope. 
It has two paſſages into it, one towards the — 1 
and the other oppoſite to it The diameter of the 
area is fifty 1 by forty, and the area itſelf now 
ſerves for a pond to a farmer's yard. The deſign 
of 2 — — w.= "y be for the bait- 
ing 


e "IAN 
(a) See Tas, III, 
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ing of wild beaſts, or other athletic diverſie ions, 
agreable to the cuſtoms of thoſe times. Tho at pre- 
ſent no appearance of a cavern, or any other place 
proper for the reception of fuch aniline is to be 
diſcover'd B78 
The area of the town within the walls contains 
at preſent only corn feilds, eicept a ſmall quantity 
of ' meadow land, with an antient church, and farm 
houſe, near the caſt gate, bath which are marked 
in the plan with the letters E and F. The method 
taken by Mr. Stair, in order to diſcover where the 
ſtrects formerly lay, was by obſerving for ſeveral 
years before harveſt thoſe places, in which the c corn 
was ſtunted, : and did not flouriſh as in otlier parts. 
Theſe were very caſily diſtinguiſhed in à dry ſum- 
mer, and run in ſtrait lines eroſſing one another, as 
they are drawn in ine plan. Moreover, by ſpitting 
the] ground, and often diging it up; he found a great 
deal of rubiſh, with the plain ruins and foundations 
of houſes on each fide of theſe tracts. Whereas in 
the middle of-the ſquares nothing of that nature ap- 
peated, and we corn uſually flouriſhed very well. 
The ploughmen alſo confirmed the fame, who found 
the carth harder, and more difficult to be turned up, 
in theſe tracts and near them, than elſewhere. And 
it is further obſervable, that two of theſe ſtreets, 
vhich ſeemed rather wider than the reſt; lead to the 
four gates of the city, one of them runing in a di- 
rect line from the north to the ſouth gate, and the 
other from the eaſt to the weſt, which latter mea: 
fared at leaſt eight yards acroſs. The four gates are: 
marked with the letter 6 in the plan. 

By diging likewiſe in different places Mr. Stair 
at length diſcovered the tuins of. a number of build- 
ings: 
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ings, in the form of a long ſquare, which in the 
plan is marked with the letter l. The foundations 
of ſome. of theſe bpildings were ſtill pretty intire, 

and the depth of them from wall to wall was found 
to be about twenty ſeven feet, and the breadth about 
ſixteen, which it is not improbable may be the re- 
mains of the antient farum. But between the let- 
ters i and k there appeared the foundation of ſome 
larger ſtructure, conſiſting of free Gone three feet in 
thickneſs. And at & there ſeemed to be the pe- 
deſtal or foundation of an altar, by the great quan: 
tity of aſhes and. wood, coals, burnt, that lay round 
about it. What remained was about three. feet in 
hight, four i In length, and three i in breadth, | It con- 
filed of large Noman bricks, one of which dug up 
intire, and communicated to me by Dr. Collet, is 
ſeventeen inches and a half long, twelve and a half 
broad, and two and a half Wick 3 Weh ae pa- 
nies this paper. 

At the letter I was found the ſtone * the i in- 
ſcription upon it mentioned above. And upon fur- 
ther ſearch Mr. Stair has ſince dug up Within two 
fect of the ſame place, and about four feet under 
ground, a ſquare copper frame, compoſed of ſeyeral 
mouldings, and its ſides ſoldered together, three of 
which are yet intite, but part of the fourth is broken. 
This frame incloſcd a border of the ſame metal, one 
ſide of which is ſtill preſerved. The weight of them 
together is forty | Sock pounds; but — thickneſs of 
the frame varies in different parts from one fourth 
of an inch to much leſs, and the border is more 
than one * of an inch thick. Each ſide of the 


frame 
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frame at the outer edge is about thirty three inches 


long. And from the ſize of the inner 


edge of the 
border, each fide whereof is twenty inches and a 
half in length, it is ſuppoſed that the ſtone, which 
contains the inſcription, was at firſt placed behind 
it, and ſupported by it. And as that inſcription was 
erected in honour of Hercules, it might originally 
belong to the: ſtone building, whoſe foundation is 
yet viſible, and which * have been a temple 
conſecrated to that deity by the perſons named in 
the inſcription; as was conjectured in the former ac- 
count given of it. A draught of this frame and bor- 
der in their preſent ſtate, taken by a ſcale of one ſixth 
of the original (1), now in the poſſeſſion of Dr. 
Mead, is prefixed: to this diſcourſe (a). There was like- 
wiſe a . we I number of braſs Roman coins 
found near the ſame place. 

Alt the letter 4 in the plan was antiently a foun- 
tain, which at z. diſcharged itſelf under the wall. 
Some of the ſtones, with which this fountain was 
incloſed, are ſtill to be ſeen. 

And at the letter © is a large breach under the 
"Oy" two b in _—__ and two * in hight ; 


(i 8 20:11 tho 


„ 147 


** It may — to repeat hag what was rematked in 
the Errata wy the Pb: Barf N. 474, which were put under 
the Contents of N. 475. That whereas the draught of the Roman 
inſcription mentioned in p. 201, is there ſaid to hs been taken by a 
ſcale of one fourth of the original; it was afterwards reduced by the 
ingraver in the plate to near one ſixth. And in that proportion it is to 
be compared with the draught of the frame here given, herein it 
is pee to have been antiently placed. 


(a) See TAB. IV. Fig. 4. 
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tho in the memory of ſome perſons yet living ĩt was 
eonſiderably higher. It is called Onion hole, from 
an imaginary giant of that name, Who is ſaid once 
to have inhabited this city; and from whom like- 
wiſe the Noman coins found there have been called 
Onion penie t. The breadth of the wall thro this hole, 
where it is pretty much broken, meaſured now but 
ten feet; and being upon high ground could not, 
I think, have been a common ſewer, as ſome have 
imagined; but might originally perhaps have been 
deſigned for a private paſſage. upon ſome neceſſary 
occaſions. SET A740 89019 36407 

The moſt valuable coin, which has been diſco- 
vered in the ruins. of this antient Roman town, is 
a gold one of Allectus in 'finc preſetvation, and 
very rematkable for a peculiar attribute of the 
deity on the reverſe. The front ſide repreſents 
the head of Allectus crowned with lautel, round 
which is this legend, 1MP C: ALLECTrVS P /F AVG. 
On the reverſe is placed the figure of Apollo with a 
radiated crown ; his left hand, which holds a globe, 
has over it a whip; his right arm is raiſed: in a for- 
biding poſture, and ſupports a chlamys, which croſ- 
ſing his breaſt deſcends on both his ſides; at his feet 
ſit two captives, whoſe hands are tied behind them; 
and the legend round it is oRIENS AVG, with ML in 
the :cxcrgue, (i). Theſe ſeveral attributes may be found 
ha: ag ono i k | * 2 9 Tt in 
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1) Some very skilful antiquaries have thought, that thoſe letters 

on the reverſe of many coins of the: lower emperours, which are 
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in ſome or other of the imperial coins between the 
time of Gordian the younger and the Conſtantines, 
Dr later. But the ſingularity of the coin, I am now 
deſcribing, is this; that in the figure of Apollo the 
eyes ſeem plainly to be covered by a fillet, which 
goes croſs the forchead; the reaſon of which I can- 
not undertake to account for with certainty. But 
we arc told by Suetonius, that among other reflec- 
tions thrown upon Auguſtus for a ſecret entertain- 
ment made by him, at which the perſons preſent 
were dreſſed in the habit of deities, and this at a 
time of great ſcarcity in Rome, Acclamatum eſt 
poſtridie frumentum omne deos commediſſe; et Cae- 
ſarem eſſe plane Apollinem, ſed tortorem. To which 
the hiſtorian adds, Quo cognomine is deus quadam 
in parte urbis colebatur (1) ; which being the place 
where criminals were puniſhed, is thus deſcribed by 


Marital, 


Cruenta pendent qua flagella tortorum (2). 
It 


Mit 


be 5. a was 


—c_— 


„ 


- 


— 


put at the bottom, often denote the place, where thoſe coins were 
ſtruck. And therefore, as I meet with ML by themſelves upon no 
others, but thoſe of Carauſius and Allectus, who both ruled in 
Britain; it ſeems not improbable, that they may ſtand for moneta 
Londinenſis, or Londini, ſupplying fignata or incuſa. As upon 
ſome coins of Conſtantinus Magnus, who was firſt proclaimed em- 
perour in Britain, we find MSL and MLI, which may alſo be fo 
interpreted. Indeed the letters MLs and MLP occur upon the 
coins of ſome other emperours, where they have been read, and 
perhaps juſtly enough, moneta Lugduni ſignata and percuſſa, 
(1) In vit. Auguft. cap. 70. 
(2) Lib. II. epigr. 17. 
L111 
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It was not unuſual for the antients to apply the at- 
tributes of one deity to another on patticular occa- 
fions. From whence one might be led to interpret 
this repreſentation of Apollo, or the Sun, with a 
whip, and a bandage over his eyes (the emblems of 
Juſtice) together with the two captives, as deſcri- 
ptive of the puniſhment denounced againſt all, who 
ſhould attempt to oppoſe the government of Allectus. 
And as the Roman coins do generally contain on 
their reverſe ſome deviſe relating to the times, in 
which they were made; it ſeems not improbable 
from hence, as alſo from the legend, oRIENS Av- 
6VST1, that this was ſtruck upon Allectus“ firſt aſ- 
ſuming the purple, after he had murthered Carauſius: 
ſince upon others of his coins we meet with SPES 
AVGVSTI, VIRTVS AVGVSTI, PAX AVGVSTI, SALVS 
AVGVSTI, and the like, as denoting the gradual ſuc- 
ceſs of his affairs afterwards. An impreſſion of this 
curious coin, Which is now in the muſeum of Dr. 
Mead, is likewiſe given here (a). The place, where it 
was found, is marked in the plan by the letter Þ (4) ; 
which of late years has gained the name of the 
S$;tver hill, becauſe more ſilver coins have been found 
there, than in any other part of the city. And by 
the remaining ruins, which diſcover themſelves up- 
on turning up the ground, it is ſuppoſcd, that ſome 
large building ſtood antiently upon that ſpot. But 
great numbers of coins in all metals, and of all ſizes, 
have likewiſe been found in ſeveral other places; fo 


that 


— — — — as 


(a) See Tas. IV. Fig. 5: (b) See Tas, III. 
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that Mr. Stair is now poſſeſſed of feveral hundred, 
which have been all collected from this, Roman ſet- 
tlement ; among which are the-emperours Valentinian 
and Arcadius in gold; with moſt of the imperial 
coins from Auguſtus to that time, either in ſilver 
or braſs; many of which are exceedingly well pre- 
ſcrved. | | M.- 


I SHALL only beg leave to ſubjoin here a breif 
account of an antient date in Arabian figures, 
which yet remains at Walling near Aldermarſton 
in Berkſhire. It is impreſſed in releivo upon a brick, 
near the top of a large and high chimney, on the 
outſide of a farmhouſe belonging to William Molla- 
ſeat eſquire of Hookhampton in that neighbourhood. 
This date had always hithcrto been read 1182, the 
two firſt figures, as they are ſeen from the ground, 
having both the appearance of a one; with this dif- 
ference” only, that the ſecond ſeems pretty much 
thicker than the firſt. And this led me upon view- 
ing it in that ſituation to ſuſpect it might be a three, 
like that in the Cambridge date, publiſhed in the 
Philoſorhical Tranſactions, N. 474. And accord- 
ingly having by the means of a long ladder an op- 
portunity of going up to it, I found upon a near 
inſpection, that it was really ſo, as I had appre- 
hended. For the ſmall curves in the ſecond figure 
being filled up with moſs gave it the appearance of 
a broad and ſtrait line, when ſcen at a conſiderable 
diſtance. I took an exact draught of the whole, by 
firſt impreſſing a paper upon the brick, with the 
« ſeveral 
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ſeyeral figutes contained in it ; and then delineating 
each of them carefully with a pencil. And the copy, 
which is here exhibited, is drawn by a ſcale of one 
third of the original (a). The houſe, where this date 
remains, is by tradition ſaid to have belonged antiently 
to a knight templer; but however that might be, 
the date muſt have been placed there long after- 
| Wards; as that order of knights was deſtroyed On 
1 the ſeventh of January, in the year MCCCyII. 


| G. C. Dec. 13, 1748, 
0 John Ward. 


(a) See TAB: IV. Fig. 6. 
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A ae of "fern how Obferontios 
5 2 the Generation, Compoſition, and 
| Decompoſition of Anitnal* and Vegetable 
. Subſtances; Communicated in a: Letter to 
Martin Folkes Eſ; Prefident of the Royal 
Society, 2 5 17 Tarbervill Needham, 5. 
0 1 * 7 Jam pe Society. 
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225 Paris, Nov. 23, 1748, N. S. 


SIR: 


Read Dex. 15. 22. 6 2 "HO" I think myſelf now 
71 „ almoſt fafficiently quali- 
fied, PRE Multitude ot Experiments I have already 
made upon animal and vegetable Subſtances, ſince the 
16th, N. S. of laſt March, to lay down ſome certain 
Truths upon this Subject, and from them to advance, 
by Induction, farther than fo ſhort a Period of Time 
would allow me to proceed by ſpecial Experiments, 
yet Lwould have your learned Royal. Society look 
upon this Paper as an imperfeR: Skarch only of what 
Lhope to publiſh from the Journals I have by me in 
a few Months, if theſe two or three Sheets are ſo for- 
tunate as to meet with their Approbation. I am 
ſufficiently ſenſible how) much dq may hurt this little 
Performance, if I promiſe too much, and raiſe 

in this Matter higher Expectations from the Public 
hs it may appear hereafter; to deſerve: It is at this 
time tlierefore particularly the more neceſſary, that I 
ſhonlu be exceedingly: cautious to advance no Propo- 
ſition raſhly ; nothing, but what ſeems to flow natu- 
rally from Obſervation. But this Precaution, however 


* ſtrict, 


— 


: 


ſtrict, will not exclude now-and-then a probable 
Conſequence from appearing, provided it ſeems con- 
nected with ſome preceding manifeſt, Truth; for 
ſoyh muſt. be allow d, as proper Foundations for a 
n It exact Inquiry in a Matter T'am very far from 
pretending to have exhauſted: I maſt therefore ob- 


without affecting in any degree the main Syſtem, 
which I imagine turns upon unqueſtionablé Truths, 
it is a Liberty I am perſuaded tliat equitahle: and 
learned 'Syrrety' will indulge” me in, if no other 
Conſideration prevails, than the great Obleariry that 
hangs over a Subject ſo extenſive and ſacintricate as 
this 18 itt, which Lam already engag d much; farther 
than 1 ar firſt foreſaw ; and indeed too fax to redede 
withone ſaying ſometfing /r. e 52461 n 
1825]! I ſhall take as little Notice as may beg in 
this: hort Summary, of ache almeſt inevitable Miſe 
tikes! others may have made in this Matter: he- 
fore! me, and the to halty! kw — they have 
drawn from. &Æppearantes that naturally ſutpriſe by 
their Nebeltys !Surti:Sheprize is hut tos ug to: cap. 
tivite'Perſ6ns even of the moſi ſerene Thoughts, 
much more the young-Md; unesprrienced; ſuch 48 
Mr. Hartſoe te, Was w hell fu diſcovet U' the 
fpermaric nimue 30 11d eee eee 
TD HOH 2102 10d . noi! 100 rnit 63. 
5 46 | = 


2 
* EE 
Yr > 
- 


[ 


53. Mr. ee indeed; ſo near his Cotem- 
porary in this Diſcovery as to claim a, Priority, Was 
much more advanced in Age and Experience; yet 
if he ſhould alſo, appear to have been miſtaken, ' we 
155 not. te he Hunde at i, for his Vieren Oh- 
ſcrvations, upon the Sperm of ſuch a: Variety of Ant 
mals, æven as low as Inſects, ſecm to, intitle him to 
draw, Conf equences a. extenſive for a general Syſ- 
tem. of. G icneration, as as his Experiments had been. 


In 77 
could a c with . the Knowledac gf no 
other 1 1 that of their Exiſtence, hays, than 
the Unive y, of Animalcules in this Fluid, and 
their Ehe OT ta this animal Secretion? 
94. The Method of Reaſoning by Analogy: is but 
t00, apt to, 1cad us. o Miflakes, and therefore we 
Qu Re FORE, very diffident of Conſequences deduced 
this Way. Every new Appearance that has no Known 
Caũſe, immediately fixes, and but toooſten at laſt 


puts the Thoughts of the Obſerver upon the Rack. 
When the Mind arrives at this Intenſity. of Action, 
bow. natuxal. is it to-free,o 7 from a painful Un- 
certainty at any rate, and that with as little Expence 
of: Reflection as may be? The moſt obvious and 

aſy Method is to claſs, if it admits it, and to re- 
HEL it ta ſome other known Phenomena; poſlibly 
we are yet no nearer the. phyſical Cauſe, becauſe 
that of both is, unknown, Wo have ſtill, however, 
the Satisfaction to have diminiſhed the Surprize it 
gives, by taking from its Singularity; and reſt in 
ſome meaſure contented with this little Deccit. 


' & 5. I call it a Peceit, if we acquieſce in it, tillſuch 
time as a Number of Circumſtances ſhall coneur to 
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place it above the State of an H. ypotheſis, and ſhew 
us we have been right in our Inferences. Mere Ana- 
logy, founded only upon one or two Facts, and 
extended by Conjecture, however plauſible, can but 
at moſt furniſh Motives for a reaſonable Doubt, and 
a more mature Enquiry. For tho as a modern Au- 
thot'obſcrves very well, Nature ſcems every-where 
to hold with itſelf, and go off by an almoſt imper- 
ceptible Gradation ; yet, in our preſent Ignorance 
of the entire Chain of Beings, we are ſo liable to 
miſtake two diſtant Species for the next immediate 
ones to each other, that the Analogy is thereby 
nearly extinguiſhed, arid its Traces almoſt effac d. 
96. That this has been too much the Caſe in all the 
modern Syſtems of Generation, will appear I believe 
plain in the Courſe of this Memoir to every un- 
biaſs'd Naturaliſt. Animalcules were found univer- 
fally in all animal Seed, almoſt at all times, and ſcem- 
ingly in this animal Secretion alone; they were 
therefore previouſly thought eſſential to Generation; 
or they ſhould have added, a neceſſary Conſequence 
of Properties in the Seed, which Properties were 
eſſential to Generation. But this Inference, how- 
ever natural, was intirely overlobk'd by them in 
their Reaſoning; and Analogy induc d then to ſtop. 
at the firſt, without -ever cxamining the ſecond, 

tho equally conſequent. The Opinion of pre- 
exiſtent Germs had prevail d, under the Notion of 


Female Eggs, ere this Diſcovery was made; and 


thus one Miſtake had been grafted upon another. 
When the ſpermatic Animals appeared, it was not 
difficult to transfer theſe imaginary Germs from the 
one to the other; d at moſt Philoſophers were 

only 


K. 1 

only divided by it; tho as both Opinions were equally 
plauſible, the latter generally prevail'd by its Novelty. 
The vaſt and unbounded Proſpect it open'd to the 
Imagination, in a View of ſuch a prodigious Series 
from the firſt Parent to the laſt, of original Linea- 
ments, ſtruck the Mind with an agreeable Surprize. 
The Folly of equivocal Generation, particularly as 
it had been ſtated by the Antients, the falſe Grounds 
they had proceeded upon to eſtabliſh it, various Ex- 
periments that ſeem'd to prove every Animal, every 
Plant, deſcended from Individuals of the ſame Spe- 
cies; but, above all, the Facility of clafling theſe 
ſpermatic Animals, the reducing them by Analogy 
to Seed and Eggs, and the known Tranſition of moſt 


Inſets from one State to another, ſeem'd all ſuf-- 


ficient to remove the Veil Nature had drawn, and 
furniſh a Clue of a competent Length to conduct 
us into its moſt hidden Receſſes. : | 
( 7. Thus this new Syſtem of Generation ſoon be- 
came a favourite Opinion of the laſt Age, as it is in- 
deed ſtill of this for the moſt part; and many ingenious 
Methods were imagined: of anſwering the Difficulties 
from Obſervation that ſeem d to oppoſe it. The 


blended with it, and both were work d up into one 
Syſtem: Their real Exiſtence was determined, with 
their Form, Colour, Size, Situation, and the Me- 
chaniſm of their Conveyance: to the Womb; and 
imaginary Valves were appointed in each Egg ad- 
mitting one, excluſive of every other ſpermatic 
Animal. Happy the firft of theſe minute Beings 
that could take Poſſeſſion of this little Cell, and 
ſnut the Door againſt. contending Millions! Hi- 
L364] therto 
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more antient Hypotheſis of female Eggs was at laſt 
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1 | 
therto every Step. ſeemed eaſy and natural, if not 
too cloſely examined; the - Inquiſitive were con 
ducted as high as their Curioſity could promiſe; and 
we might have expected, that Philoſophers ſhould 
have nopp'd here; but there 1 is BO. End af rcaſon- 
| by Analogy. _ 

m z. No Body of Men ſo trialy. deferven the 
Name of a Republic as that of the Learned does: 
Every one is paſſionately fond of adding to, the 
common Stock, and claims nothing in Return, but 
the Name and Merit. of having entich d at yer: this 
Paſſion is often fo violent, that haſe Metals arc 
miſtaken for Gold, and Pebbles fot Diamonds. It is 
not therefore Matter of much Surprize, if ſore have 
catried the imaginary Scene yet farthes ; and, ſtill pra- 
ceeding by Analogy, have ſuppoſed that the reticular 
Expanſion, obferved in the Womb af Does ſome 
Days after Copulatien; by Harvey, and ſince him, 
in other impregnated: Females, was nothing. more 
than the inveſting Web, ſpun by the fpermatic Ani- 
mal before it — 'd the chryſalidat State, and pre- 
paratory to its Tranſition: from one Form to ano- 
ther. .Certainly theſe Authors never conſider d the 
immenſe Diſproportion, between the great Expan- 
ſion of this Web and the inconceivable Minute- 
neſs of the Animalcule; otherwiſe it had appeared 
as rational to ſuppoſe, that an Alpine Mountain 
could have been rear'd in a few Days by a fingle 
Emmet ſucceſſively pileing one Grain of Sand upon 
another. Nothing now ſcem'd wanting to com- 
plete this Syſtem, and place it above all Exception, 
but: ocular Demonſtration, if it might ꝓoſſibly: be 
2 that the original Embryo was eally _ 
tainc 
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tained ih each of theſe Animalcules: By Diſſection, 
the young Butterfly had been obſerved in the Ca- 
terpillat three or four Days before it became a 
Chryſalid; Mr. Lewenhoeck:had ſucceeded in ſome 
other very nice Operations upon extremely minute 
Subjects, nor did he deſpair of his Succeſs in this; 
yet his repeated Attempts, it feems, all proved fruit- 
lefs. But what the moſt exquiſite Art had deny'd to 
Lewenhoetk, Chance, if we: believe him, preſented 
to another Naturaliſt,- ia little Man ſtarted from 
under the Integumenti he was ſaid to wear in his 
vermicular State; and ithe Obſetrver very humour: 
ouſly gave us -a Figure of this diminutive Entity 
perfet in every Member. /. Thefe exttdordinaty 
Sallies, however, we muſt not place to the Ac- 
count of the Learned; either of this or the laſt 
Age; they were generally. exploded, and they indted 
continue ſo; yet altho' they wert peculiar only: to 
rhe moſt lively; extravagant as they may appear to 
be, they were Conſequences of the / Syſieim; and 
thus was this Method of Reaſoning by Analogy 
1 purſued, as far as Imagination could carry it. 
9. Cud worth, Grew, Le Clerc, and ſome 
 6ther Gentlemen of Judgment, had reflected too 
deeply upon Nature to give way to any Hypotheſis, 
how plauſible ſoever, that took in leſs than the 
whole Seene it exhibits to cvery attentive Qbſerver; 
Yet they ſeem to have advanced much too far to- 
wards the other Extteme; and their Syſtem of plaſ- 
tic Natures, tho in its. Detail attended with many 
Proofs of extenſive Thought, and' profound' Reflec- 
tion, int general View derogates as much from the 
„d 1G Omnipotence 
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Omnipotence of an All- wiſe Creator; and is not 
perhaps leſs extraordinary, than that Opinion Which 
attributed the Regularity and Motion of the Planets 
tothe Miniſtry of Angels. In this Light, I preſume; it 
has been looked upon by others, as well by myſelf; 
and it: is upon this account that I imagine 'it has 
had ſo few Followers; I ſhall therefore take no 
further notice of it here, than to obſerve, that, in- 
aſmuch as it admits a productive Force in Nature, 
and Operations that go much deeper than a mere 
Developement of Parts, it has certainly more of 
Truth in it, than the Opinion of pre- exiſtent Germs: 
as J flatter myſelf, will appear evident in the Courſe 
of this Memoir, by Arguments drawn not from 
Obſervations only, that are obvious to every Natu- 
raliſt, but particular Experiments made upon animal 
and vegetable Subſtances, during the whole . 
mer of this preſent Lear. 
$ 10. To enter therefore more particularly into 
my Subject, where to place the pre- exiſtent animal 
Embryo, for inſtance, whether in the Animalcule 
or Egg, was ever the Queſtion, and ſtill remains 
unanſwer d. A Diviſion of vital, eſſential, and 
original Stamina or Lineaments was impoſſible; yet 
innumerable Inſtances in Monſters, Mules, and 
many natural Subjects, concur to prove, that the 
young Fetus partakes of the Nature, Qualities, 
Conftitution, Form, and Features of both the Pa- 
rents; even as far as their Defects and Diſeaſes, which 
are but too often hereditary, How can it then be 
agrecable to Reaſon? Or to what Purpoſe ſhould 
we call in to our Aid unalterable original Stamina? 
Can the viſible Species of any Production be deter- 
min d 


min'd by them, if every ſenſible Quality may be in- 
fluenc'd indiſcriminately by either Parent? And if 
they cannot be alter'd, nor the viſible Species be 
determin'd exactly by them, in what does their Eſ- 
ſence conſiſt, or how can they be applied to that 
very Uſe we ſeem to think them deſigned for? If 
they are placed in the Animalcule, or in the Egg, 
how are they tranſmitted? And if in the Animal- 
cule, why is the Proceſs attended with ſo vaſt an 
Expence, ſo great a Waſte of Millions of Entities, 
each containing within itſelf a Series of the moſt 
perfect and moſt wonderful Productions in Nature, 
when one only of theſe Millions of Millions is alone 
to take Place? How are theſe Animals generated? 
if in the common-Way, not only the Proceſs will be 
boundleſs, and theſe in their Seed have others, and 
ſo on in an immenſe Series; but they can not then 
be unalterable, becauſe they are ſuppoſed capable 
of being generated. Further, if they float in the 
Air, or lie hidden in Food, as ſome have thought, 
how is it that the Hamina of one Species do 
not. ſometimes inſinuate themſelves into a ſtrange 
Parent, with all the Inconveniences and Abſurdi- 
tics of equivocal Generation? Or if they are ſaid 
to be excluded by proper Strainers adapted for 
that very Purpoſe in diſtant Species ; at leaſt they 
cannot be ſo in thoſe Kinds that are near a. kin: 
For if the ſpermatic Animal, which is naturally pro- 
ductive of a Horſe in its own-proper Matrix, is yet 
ſo fitted to the Eggs of the Als, that it can poſſeſs 
a Cellule there excluſive of every other, which ar- 
gues an exact Coaptitude, certainly the ſame Animal- 
cules, if contained cither in Food, Air, or Water, 
common to both Horſe and Aſs, might paſs the 
$9 Straincrs 


1 
Strainers indiſcriminately of either; and thus might 
we have Mules common from each reſpective Male, 
without a promiſcuous Congreſs of theſe two Spe 
cles. . 
$ 11. In another View, if we conſider the ex- 
treme Tenuity, I may ſay. the mere Nothingneſs 
of one of theſe Stamina, in its; firſt Origin, at the 
Diſtance of many Ages; comparatively to any one 
Part, the ſmalleſt muſcular Fibre, for inſtance, of 
an adult Animal it is now faid to conſtitute : how 
can we underſtand, that ſo minute a Filament could 
be developed, or in any Senſe ſerve as a Sub- 
ſt ralum to a Cylinder ſo ſolid, ſo maſſi ve, ſo compa- 
ratively immenſe? Could a Mountain be look d 
upon as a Superſtructure upon a Grain of Sand? Or 
the terraqueous Globe derive its preſent Dimenſions 
from the Dilatation of an Atom? What is not the 
prodigious Force of this myſcular Fibre in its pre- 
ſent State, if compared with what it had in its 
Origin? and, conſequently, what muſt have been 
the Increaſe of real extraneous Matter, either by 
Appoſition, or Incorporation; which is now as 
much a Patt of this Fibre as the original Stamen ? 
And if thus much can mechanically be aſſimilated, 
why not the whole of it formed by mechanical 
Cauſes? Or why muſt fo inſignificant a Part of it 
be ſaid to be concreated with the Univerſe? But to 
ſtrike at once with what, in my Opinion, may be 
look'd upon as a demonſtrative Argument againſt the 
Syſtem of original $7amina 2 The Difficulty ſtill in- 
creales immenſely, if we look into the Vegetation 
of Plants, and the wonderful Re- production of the 
Parts of Polypes, Starfiſh, Lobſters Claws, & c. The 

. original 
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1 
original Stamina, how minute ſoever, 
ate d iffuſed through the whole Production; fince in 
this Syſtem all animal or vegetable Growth is made by 
Developement only: But if diffas'd, then ſome or all 
maybe by ſucceſſive Biſection loſt; and if loſt, how 
can they be reproduc'd? Or if reproduc d, hy ever 
{aid to be original, and concreated with the Univerſe? 

$ 12. Theſe are but a few of thoſe many Dif- 
ficulties that might be enamerated ; which yet are 
of ſuch a Nature, that it is evident to every unbĩaſs d 
Obſerver, they. cannot be even ſcemingly evaded, 
but by multiplying Suppoſitions on Suppoſitions; 
which at laſt render the Hypetheſis ſo complex, as 
to retain no one Characteriſtic impreſsd upon the 
ordinary Proceſs and Operations of Nature. Is it not 
much more reaſonable to fay, that ſo many ſecretory 
Ducts, ſo many Strainers, ſo many preparatory Veſſels 
in Animals, and ſuch a curious Diſpoſition in Plants 
for the Continuation of every Species, imply a Dige- 
ſtion, Secretion, and Preparation of Principles invati- 
ably, univocally productive of every Individual, when 
they fall into their reſpective Matrices, and find 
Aliment proper to aſſimilate? Are not. theſe Prigci- 
ples contained in the Nouriſhment taken by the 
Parent Plant or Animal, the ſame that continually 


for its own Increaſe ; continue to be diſtributed till it 


becomes adult, then plentifully exuberate, whilft it 
is, by new Preparations, fitted to propagate invaria- 
bly in a proper Matrix its reſpective Kind? Elſe, 


why this Digeſtion? why this Secretion? why ſo 


many Sttainers, Receivers, Ducts, and Valves? and 
why is ſome Food more productive of theſe Princi- 
ä ciples 


queſtionlets 


vegetate within it, and furniſh it with Materials 


ples than others? Or if they are pre-exiſtent Germs 
that are ſecrered, are the pre- exiſtent Germs of every 
Species contained in every Bird, Beaſt, Fiſh, or 
Plant, that ſupplies another with nutritive Juice, 
and becomes its Food? What a ſtrange Confuſion ? 
How unlike that beautiful —— which Na- 
ture exhibits in all its Productions? Germs ſhut up 
within Germs, and Nature ſwarming with ſupernu- 
merary Entities, all which we readily conceive might 
have been ſtruck out at once, when the Univerſe 
was created; yet pretend not to be able to underſtand 
how they may be continually formed in Times 
ſucceſſive, and as Occaſions may require. 
$ 13. Thisſhould ſeem as unnatural, and as unphi- 
loſophical, as it is diſagreeable to Obſervation : For 
if every mix'd Body is made up by the Combination 
of certain Principles, I think we cannot queſtion ; 
but that God may have eſtabliſhed Forces in Nature, 
ſubſiſting Forces, by which ſuch Principles may, in 
certain Circumſtances, be invariably united, without 
any Danger of deviating, ſo as to render Generation 
equivocal ; and if every Production in Queſtion is a 
mix'd Body, as it certainly is, we know at the ſame. 
time, that, how various ſoever they are, a ſmall 
Number of Principles differently combined will 
yield an inconceivable Variety, ſufficient to pro- 
duce them all. Thus may we reduce Nature to 
what it is really ever found to be, ſimple in the 
Beginning of its Courſe, but magnificent beyond 
Expreſſion when diſtributed: And this, I believe, 
will readily be allowed to be its true Proceſs in 
Generation, if, beſides taking in all the ordinary 


Phenomena, which no Hypotheſis could yet explain, 
this 
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this Proceſi is found. conſonint to many particular 
Experiments, ſome of which ſeem to me to render 
the Syſtem inconteſtable. * - 
-. 14. Modern Naturaliſts have uftenimouſy 
agreed to lay down, for a certain Truth, that evety 
Plant proceeds from its ſpeciſic Seed, every Ani- 
mal from an Egg, or ſomething analogous, pre- 
exiſtent-in a Parent of the ſame kind. If it is ever 
of Uſe to ſeparate diſagreeing Ideas, and previouſly 
to explain equivocal. Words, it is particularly requi- 
ſite in this Caſe to determine what we mean by 
Seeds and Eggs. Seeds and Eggs, in the common 
Acceptation of thoſe Terms, are certain mix d Bodies, 
of ſeveral Dimenſions, that immediately furniſh 
theſe Productions. In this Senſe they are underſtood 
to contain not only the pte · exiſtent Germ, but the 
Nidus alſo, if 1 may ſo term it, fitted for its Re- 
ception, and a due Supply of alimentary Principles 
to be aſſimilated in proper Circumſtances. They 
are therefore thus far heterogeneous Bodies, that 
coaleſce in a known Time; and their Principles are 
ſo far from being originally united at the Creation, 
that they ſenſibly come together from very diſtant 
Places in all hermaphrodite Plants, and from 
different Individuals in all thoſe Species, where 
the Male and Female are diſtin. Now I can- 
not perſuade myſelf, but that either I have not 
underſtood what has been written on this Subject, 
or that Authors have not ſufficiently reflected upon 
this; when they aſſert, that, becauſe the Plantula is 
found in the Seed, an Oak, for inſtance, in an 
Acorn, that therefore this diminative Tice bears 
likewiſe its 4 ns, and. thus on through : long 

„ 3 eries. 


1 

Series. I ſhall not ask how this ſmall Plant can have 
Seed; in the common Acceptation of that Term, 
it is plain it cannot: and if it has not, where the 
Fer Germ is lodged; how, from an Atom, at 
o immenſe a Remove, can it be increas d to a ſenſible 
Maſs, and be ſucceſlively developed through ſo many 
Generations, till its Time of Appearance? with 
many other Conſequences that may be drawn from 
hence againſt the Reality of pre- exiſtent Germs; all 
which are toe obviqus Der A 2 Enumera- 
tion. = 

615. It is in vain for us to Wen to lay down 
any one certain uniform Rule, and ſay to Nature, 


Ihhis is thy Scheme; ſuch are thy Statutes ; and from 


theſe thou ſhalt not deviate. If in many Productions 
ſhe fixes it as an inviolable Law, that no Individual 
of that Species ſhall appear withouti a Co-operation 
of two Parents a Male and a Female, ſhe has at the 
ſame time het Hermaphrodites both in Plants and 
Animals; and if in, theſe. Hermaphrodites the two 
Sexes are yet ſo diſtin, that ſhe ſeems but to have a 
little diverſified; her Operations, without any ſenſible 
Deviation from her primitive Law, ſhe will, in an- 
other: Inſtance, that of the Pucerons obſcry d by 
Mr. Bonnet, act either with or without the Co- 
operation of a Male. If again you ſay that a Female 
may be impregnated, ſo that the Impregnation ſhall 
diffuſe itſelf, and penetrate as far as five or fix Ge- 
nerations, ſhe will point out to you in the Claſs of 
Polypes many Kinds, where Generation is carried 
on without either Male or Female, Egg or Seed; 
tho, among theſe, there are ſome of the plumed 
Sort, where a Whole Family, when by real Ve- 

4 getation 


1 
getation branch d out as far as Nature deſigns, jointly 
concurs to give one Egg, ot ſomething analogous 
to an Egg, as the Source of a future Progeny. And 
thus is this Claſs united to its next moſt immediate 
Superior. It you ſhould ſtill inſiſt, that the vital eſ- 
ſential Stamina of every Plant and Animal were really 
eoncreated with the Univerſe, and are noi diffuſed in 
Water, Earth, or Air, from whence each will be 
united to its proper Subject in due time; or that the 
Experiments of Niewentyt, and other Naturaliſts, 
of the Stems: and Roots of Beans, or other Seeds, al- 
tering their Directions ſeveral times Whendiſplacd, 
to recover each its own, the Root downwards, and 
Stem upwards ; that theſe I fay evidently prove vital, 


eſſential, unchangeable Stamina; as they ' muſt be, IEP 


if original, and concreated with the Univerſe : In. 
_ might be brought from the Memoirs of the 
Royal Academy of Sciences at Paris, of Trees that 
— been ſo in verted, and induc'd to change their 
Direction, that the Branches have become Roots, and 
the Roots Branches; a Phenomenon totally incon- 
ſiſtent with vital, eſſential, and unalterable Stamina. 
In finc, if at laft you teſolve to ſtand by this one 
Reſource, that at leaſt every Individual proceeds 
from a Parent like itſelf; that the original Germs, 
tho not wholly unchangecable, are yer ſufficiently 
fix d to determine every Species, and that they are 
either lodg d in theſe Parents, or ſecreted from the 
Elements by Strainers through their Bodies: I be- 
lieve I can furniſh, from my laſt Summer's Obſer- 
vations, a Cloud of Inſtances, of a new Claſs of Be- 
ings, whoſe Origin has hitherto been unknown, 
wherein Animals grow upon, are produc'd by, and, in 
the 


the ſlrict Ser ſe of the Word, brought forth from 
Plants; then by a ſtrange Viciſſitude again become 
Plants of another Kind, theſe again Animals of an- 
other, and thus on for a Series, further than the 
utmoſt Power of Glaſſes can carry the mot inqui- 
litive Obſerver. 

F 16. It has generally been thought by: Natu- 
_ raliſts, that microſcopical Animalcules were gene- 
rated from Eggs tranſported through the Air, or de- 
poſited by a Parent Fly,, inviſible to the naked Eye, 
or even that aſſiſted with Microſcopes. Jet: is it 
ſtrange that no Naturaliſt, ſhould yet have ſeen them, 
if == are really ſo numerous, . ner their ſuppoſed 
Progeny is ſo various, and themſelves muſt be 
thought to be ſo frequently gliding over the Surface of 
all ſtagnant Waters. By, what extraordinary Turn is it 
brought about, might a Naturaliſt obſerve, that ſuch 
ſurpriſing Revolutions ſhould. ha ppen in theſe-little 
Oceans, as a total Diſappearance of one Species fol - 
lowed, by. the almoſt immediate Succeſſion of 
another; and that in a manner ſo ſudden and un- 
expected, that I know not whither they are; retired, 
or what new Forms they may have aſſumed. If they 
die, does a whole Race periſh together, without any 
known Cauſe? Or if they have taken any new 
Form, how is it that I ſee none of them altering, juſt 
alter'd, or expanding their little Wings upon theſe 
Waters, wherein 1 lately faw fo many Millions 
in an aquatic. State? If it is poſſible for them 
ro become flying Inſects in a manner totally 
inviſible, why do not theſe new Parents again —4 
poſit their Spawn in the ſame Waters, and. giv 


à Succeſſion of the late Species, that has difap- 
| peard ? 


Il 


peared? The Element is not unfit for a new Progenꝝ. 
ſince other Kinds ſucceed in it; nay I can tranſ- 
port from neighbouring Infuſions ſome of the ſame 
ſpecific Animalcules into theſe abandon'd Infuſions, 
and they will live. Nor yet has the Generation o 
this Species any peculiar Scaſon- which confines, it 1 
A freſh Infuſion of the ſame animal or vegetable Sub- 
ſtance I apply d before, will give me again in a little 
time the very Kind I am enquiring after, and that 
as often as I think proper to add new Matter. Thus 
might any Naturaliſt have reaſon'd, who had ob- 
ſerved theſe Animalcules with ſome Attention ; and 
been gradually conducted to doubt of their ſuppoſed 
Origin from flying Inſects, or Eggs tranſported by 
the Winds. | SR 
E 17. But there is yet a ſeverer Difficulty, that 
ſprings from the Conſideration of Paſte-Eels: Theſe 
Animals, Mr. James Sherwoad and I, by perform- 
ing a kind of ceſarean Operation upon them, had 
the Pleaſure to obſerve were viviparous; and the 
Royal Society, about the latter End of 1745, or 
Beginning of 1746, did us the Honour to give At- 
tention to the Diſcovery, when Mr. Sherwood's 
Paper * was read, and the Experimenis exhibited at 
one of its Mectings. I need not repeat what was 
at that time or has been ſince obſerved, where the 
Multiplication from one Eel once roſe to 106. 
It is ſufficient to obſerve, that theſe Animalcules 
muſtthence conſequently be thought to have ar- 
rived at their ultimate State of Perfection; no longer 
liable to change, or to live in any other State; too 
weighty, even the leaſt of them, to be buoy'd up by or 
tranſported. 


See Phil. Tranſ. Ne. 478, p. 67. 
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Obſcrvations, made while 1 was at 


tranſported | through the Ait, and too much of the 
aquatic kind to FabRi out of Water, or to travel over 
dry Land, as I have often experienced, and any 
Gentleman may, by permitting the Water to eva- 

rate. The Queſtion therefore is, how, in a Maß 
Kh the dea Spring- water, and the pureſt Wheat - 
Ftour, heated as intenſely as the Compoſition will 
admit; theſe Animalcules may be generated? It is 
wor but that I think myſelf fafficiently enabled, by 
y Experiments and Obſeryations, to anſwer all 
theſe Queſtions, and perhaps many more of greater 
Importance; bur 1 have the ſtron Prejudice of 
near. two learned Centuries, and the Op Opinions of 
Men of much more extenſtve Knowledge and Parts 
than myſelf, to ſtem and get over, before 1 can 
eſtabliſh my own Sentiments upon this Subject; 
and therefore am willing to hope 1 ſhall not appear 
to have choſen a tedious and unneceffaty Circuit, 
in tracing out the ſeveral Steps I have taken, to 
place my Conduct in a more rational Light. I 
muſt further obferve, thar F am obliged, previouſly 
to any of theſe Thoughts or Difcoterics, to my 
Friend Mr. Hill, who tranſlated and commented 
upon Theophraſtus with'ſo much Applauſe, for two 
ondon, upon a 
Seed Infuſion he gave me, and the Semen of a Dog 
in his own Houſe, which I, and ſome other Friends 
of the Society, ſaw ;. a peculiariiy ſingular enough 
was, that the Animalcules ſeem d all hamper d, and. 
in ſome meaſure adhering by their ſuppoſed Tails, 
flruggling as it were with a kind of oſcillatory Mo- 
tion to difengage themſelves, and not advancing at 


ot] progreſſively, The Conſequence of this Obſcr- 
vation, which ſufticigntly hinted that they were then 


enaſcent, 


] 


enaſcent, and that their Tails were no Mcmbers.given 


1 


them by Nature to ſteer or ſwim withal, yet then 
eſcaped our Notice; and was not plainly clear'd up, 
till other ſimilar and more diſtin, Obſcrvations upon 
this Claſs of Animalcules accurr'd ſome conſiderable 
Time after. n es e 
$ 18, It is now Time to obſerve how much Iam 
obliged to Mr. Je Bas Penctration, who firſt en- 
gaged me in this Enquiry, by his ingenious Syſtem, 
which he was plcas'd to read to me, and at the fame 
time expreſſed his Deſire 1 ſhould purſue it, before Thad 
myſelf any Thoughts of it, or any one Experiment 
had been try'd. He had been long diſſatisfy d with the 
Opinion of pre- exiſtent Germs in Nature,z and he 
and Mr. Mavpertuis, Preſident of the Academy of 
Sciences at Berlin, had often diſcours d together 
upon the Subject. We have ſeveral Hints of this Diſ- 
ſatisfaction, in a little Book, publiſhed, by Mr. Man- 
pertuis himſelf upon this Queſtion at Paris, before mn 
Arrival there; in ſhort, it was by general Reflections, 
and ſome ether conſequent Thoughts, that Mr. 4e 
Buffon was conducted 10 frame his Syſtem of or- 
ganical Parts. Theſe he ſuppoſed, by Coalition, to 
conſtitute the prima Stamina of all animal and ve- 
getable Bodies, ſimple; uniform, common to all, and 
conſequently. xo be found in a certain Quantity in 
every Portion of Food, Aliment, or nutritive J uice ; 
and from thence to be digeſted, and when the Sub- 
ject became adult, ſecreted, and train d, for the For- 
mation of the Seed of every Plant and Animal; and 
in this Fluid ot Subſtance to be conſequently found 
in much Abundance. He further ſuppoſed theſe or- 
ganical Parts to be moying when diſengaged, living 
in Appearance, and gifted with certain Organs, but 
* * 2 extremely 
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fermenting Liquid, and yet 


1 
extremely ſimple in their Compoſition; being per- 


haps little more than elaſtic Springs more or leſs com- 
preſs d, more or leſs divetſify'd in the Direction of 


their Force. He thought the Calamary Machines I 
obſerved fome tinie ago to be ſtrong Proofs of his 


Opinion ; and the ſpermatic Animalcules to be Ma- 
chines, or organical Parts like theſe. 

919. For my own part, I was then, as I had 
been before, fo far of his Opinion, as to think there 
were compound Bodies in Nature, not riſing above 
the Condition of Machines, which yet might ſeem to 


be alive; and ſpontancous in their Motions ; ſuch as 


the calamary Machines would certainly appear, if they 
were render'd ſo diminutive as to conceal their Me. 


chaniſm, and ſuch I then ſuſpected the ſpermatie 


Animals to be: for Motion in general was but an 
equivocal Argument, and did not · neceſſarily imply 
Life in the common Acceptation of that Term 
When, for a further Proof, 1 inſtanced Mr. Hills 
Seed-Infuſion, wherein many Bodies were ſeen to 
move in a manner very different from Atoms in a 
not ſo ſeemingly ſpon- 
taneous as microſcopical Aflimalcules, he added, 
that in his Syſtem it muſt be ſo; that theſe were 
detached organical Parts, and that the Seeds, and 
particularly the Germs of Seeds in Plants, muſt ne- 
ceſſarlly abound with them more than any other Sub- 
— Thus did our Enquiry commence upon Seed- 
Infuſions, from a Deſire Mr. de Buffon had to find 
out the organical Parts, and 1, if poſſible, to diſco- 

ver which among theſe moving Bodies were ftrictly 


to be look d upon as Animals, and which to be ac- 


counted mere Machines. In the Courſe of this 


EF 3 
Paper 1 ſhall be as exact as poſſible, in philoſo- 
phical Juſtice. Whatever Experiments or Diſcove- 
ries are to be aſcribed to Mr. e Buffon, were the 
Reſult of his Directions, or jointly made with him, 
I ſhall fo ſpecify, that they may appear diſtinguiſh'd 
from all thoſe others I made at home. The four firſt 
Infuſions, among them one of Almond-Germs care- 
fully pick d out from between the two Lobes and 
Kernel, I mixed up at my own Lodgings, and then 
clos'd them in Phials with Corks. The Obſervations 
that occurr'd, were, firſt, a Separation or Digeſtion of 
the Parts of theſe Subſtances, and a continual flying off 
of the moſt volatile. Theſe offuſcated my Glaſſes at 
every Inſtant, and, according to the Mixtures, 
yielded a fetid or an agreeable Odour ; particularly 
that of the Almond-Germs, one ſtrongly ſpirituous. 
Eight Days after they had been infus d, I began to 
perceive a languid Motion in ſome of the Secd-Par- 
ticles, that before ſeemed dead; ſuch as gave me 
Encouragement to proſecute my Enquiry. It was 
viſible, that the Motion, tho' it had then no one 
Characteriſtic of Spontaneity, yet ſprung from an 
Effort of ſomething 'teeming as it were: within the 
Particle; -and not from any Fermentation in the 
Liquid, or other extraneous. Cauſe. A diſtinct 
Atom would often detach itſelf from others of 
the ſame or leſs Dimenſions; and whilſt theſe 
others remained abſolutely unmov'd, advance pro- 
greſſively for the Space of eight or ten of its own 
Diameters, or move in a little Orbit, then fall off 
languid, reſt between two others, and dctach it- 
ſelf again and again, with a Continuation of the 
the (ame Phenomena. The Conſequences of theſe 
were obvious, the Motion was not ſpontancous ; 
| for 
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mere organia d Bodies; which, tho far from being 
at 


] 


for theſe Atoms avoided no Obſtacle, nor had any 


other Characteriſtic of Spontancity. It was not from 
any Commotion in the Fluid, Fermentation or the 


flying off of volatile Parts; becauſe a large Atom 


would frequently move and detach itſcf from 
a much leſs abſolutely quieſcent: They did not ſeem 
to be enaſcent Embryo Animals, from a Depoſition 
of any extrancons Spawn; for the Phials had been 
cloſed with Corks; nay they were the very Sced, 
or the Almond · Germ Particles themſelves. 

20. Theſe ſame Obſervations Mr. de Buffon 
made himſelf; for we cxamin'd theſe Infuſions to- 
gether a ſecond time at his own Houſe; and then it 
was that he order d fifteen Sced-Infuſions to be made 
regularly to examine twice 
a Week, till I propoſed to him to take them home, 
and follow them more cloſely by a daily or hourly 
Inſpection, if neceflary. The Reſult of our firſt 
Oblervations was, that tho' the Phials. had been 
cloſe ſtopp'd, and all Communication. with the ex- 
terior Air prevented, yet, in about fifteen --Days 
Time, the Infuſions ſwarm d with Clouds of moving 
Atoms, ſo ſmall, and ſo prodigiouſly active; that tho 
we made uſe of a Magnifier of not much above 
half a Line focal Diſtance, yet 1-am perſuaded no- 
thing bur their vaſt Multitude render'd them viſible. 
It ſeem'd therefore as if the firſt reeming languid 
Particles we had obferved, vaſt in their Dimenſions; 
if compared with thoſe we now ſaw, had broke 
and divided into this immenſe Multitude of micro- 
ſcopical active Atoms. Then it was that we began 
to lay down a Diſtinction between animated and 
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at this time groundleſs, yet afterwards proved to be 
falſe. Theſe, and the ſpermatic Animals, we ſup- 
poſed to be of the latter kind; and to be produc d 
in their reſpective Fluids, by a Coalition of active 
Principles, much as F had ſeen the Calamary Ma- 
chines form'd by Hundreds, tho abſolutely detach'd, 
and ſwimming at Liberty in the Milt of the Fiſh : 
whilſt we thought on the contrary, that the ordinary 
microſcopical Animalcules, with ſtrong Characteriſtics 
of ſpontaneous Motion and Animation, were to be 
claſs d among Animals, and imagin'd them to proceed 
from Parent Individuals of their own Species. It was 
not till ſome time after this, that, determin'd to con- 
vince myſelf and others, without any Poſſibility of 
Doubt, whether theſe moving Atoms were really pro- 
duced from without, or from the very Subſtance 
infus d: I difcover'd all the common microſcopical 
Animalcules, the ſpermatic ones not excepted, were 
to be rang'd in the fame Clafs, and that their Ge- 
neration was very different from that of all othe 
animated Beings. ; 
F 21. For my Purpoſe therefore, I took a Quan- 
tity of Mutton-Gravy hot from the Fire, and ſhut 
it up in a Phial, closd up with a Cork fo well 
maſticated, that my Precautions amounted to as 
much as if I had ſeated my Phial hermetically. I 
thus effectually excluded the exterior Air, that it 
might not be ſaid my moving Bodies drew their 
Origin from Inſects, or Eggs floating in the Atmo- 
ſphere. I would not inſtil any Water, leſt, without 
giving it as intenſe à Degree of Heat, it might be 
thought theſe Productions were convey'd through 
that Element. Seeds or Plants were for this Rea- 
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1 
ſon improper, becauſe they might have been judg'd 
to have been previoufly adhering to theſe Plants or 
Seeds: I neglected no Precaution, even as far as to 
heat violently in hot Aſhes the Body of the Phial ; 
that if any thing exiſted, even in that little Por- 
tion of Air which filled up the Neck, it might be 
deſtroy'd, and loſe its productive Faculty. Nothing 
therefore could anſwer my Purpoſe of excluding 
every Objection, better than hot roaſt-Mcat Gravy 
ſecur'd in this manner, and expoſed for ſome Days to, 
the Summer-Heat : and as I was determined not to 
open it, till I might reaſonably conclude, whether, 
by its own Principles, it was productive of any thing, 
1 allow'd ſufficient Time for that Purpoſe to this 
pure unmix'd Quinteſſence, if I may ſo call it, of 
an animal Body. From this time I take Corruption 
intirely in a philoſophical Senſe, for the riſing of 
a dead Subſtance, by a new Kind of Vegetation, 
into Life: and no Axiom, how much ſoever it may 


| have been exploded, is more true than that of the 


Antients, Corruptio unius eft Generatio alterius ; 
though they drew it from falſe Principles, and 
ſo cſtabliſhed it as to render Generation equivo: 
cal, and never penetrated ſufficlently into Nature 
by Microſcopes, to diſcover this Claſs of Beings, 
that are neither generated nor generate in the 
common Way, yct furniſh a Key to lead to the. 
Generation of all others. My Phial ſwarm'd with 
Life, and microſcopical Animals of moſt Dimen- 
ſions, from ſome of the largeſt I had ever ſeen, to 
ſome of the leaſt. The very firſt Drop I uſed, upon 
opening it, Er me Multitudes perfectly form'd, 

animated, and ſpontancous in all their Motions : 


And thus — I obliged to abandon not only the 
2 Notion 


Notion preconceiv'd of a Diſtinction to be made in 
this Claſs of Animals, between thoſe that appeared 


under a ſenſible Angle in the Microſcope, and the 


atomical ones; but even that Hypotheſis alſo which 
I had advanc'd as probable, in the little Eſſay I pub- 
liſhed in 1745, that ſpermatic Animals were no more 
than Multitudes of ſuch Machines as thoſe of the Ca- 
lamary ; for now it was plain of what kind they were, 
and whence they deriv'd their Origin. 

S 22. I ſhall not at this preſent time trouble 
you with a Detail of Obſervations upon three or 
four Scores of different Infuſions of animal and 
vegetable Subſtances, poſterior to theſe upon Mut- 
ton-Gravy ; all which conſtantly gave me the ſame 
Phænomena with little Variation, and were uniform 
in their general Reſult: Theſe may better appear 
at Length upon ſome other Occaſion ; let it ſuffice 
for the preſent to take notice, that the Phials, 
closd or not clos'd, the Water previouſly boil'd or 
not boil'd, the Infuſions permitted to teem, and then 
plac'd upon hot Aſhes to deſtroy their Productions, 
or proceeding in their Vegetation without Inter- 
miſſion, appear'd to be ſo nearly the ſame, that, af- 
ter a little time, I neglected every Precaution of 
this kind, as plainly unneceſſary. I take no notice 
yet of their Manner of being generated and gene- 
rating; in relating theſe Diſcoveries, as I believe I 
ſhall be more intelligible, if I follow the Order of 
Time: It is a Juſtice moreover I owe both to Mr. 
de Buffon and myſelf; for ſome were made by him 
alone, ſome by me, and ſome of them in Concert 
together: His Syſtem, the Detail of his Syſtem, his 
Experiments, my own Diſcoveries, my Thoughts 
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in conſequence of theſe Diſcoveries; all theſe were 
reciprocally communicated; we made a Secret of 
nothing to each other. Thus where one Truth 
ſeems to lead to, or is the natural Conſequence of an- 
other, it will be eaſy, from the Order I have ob- 
ſery'd, to ſee how much I have been obliged to his. 
Penetration and Foreſight. But this will yet appear 
more diſtinctly, when our ſeveral Eſſays upon this 
Subject ſhall appear; and in the ſecond Volume of 


his Natural Hiſtory, which will very ſoon be publiſhed, 


I muſt declare for a Fact, that all which precedes his 
Accounts of the Experiments, begun March 16. 
N. F. of this preſent Year 1748, was previous either 
to his own Experiments or mine, and was read to 
me by himſelf. 

$ 23. In this Order of Time therefore Mr. de 
Buffon not only repeated the Experiment I have 
taken notice of, and added particular Obſervations 
of his own, but made ſome intircly new in every 
reſpect, peculiar to himſelf. Among theſe, that ne- 
ver to be forgotten by Naturalifts, which at once 
deſtroys the Opinion of Eggs in viviparous Animals, 
and ſhews the real Uſe of thoſe reddiſh glandulous 
Bodies obſerved by Yalliſnieri upon the Teſticles 
or Ovyaries, as hitherto call'd, of Cows. Every 
Anatomiſt knows, that the whitiſh Specks, near 
each of which a Hydatide is plac'd upon all Female 
Ovaries, were hitherto cither look'd upon to con- 
tain the real Female Eggs, or to be the remaining 
Scars of Eggs fecundated and diftodg'd. Valliſnieri, 
nearer the Truth, thought the large reddiſh glandu- 
lous Bodics, which he calls Cherries, and found 
upon the Ovaries of Cows, and other Females, in 
the Time of their Heat, if the Animal is confined 


2 to 


1 


to any particular Seaſon, or at any Time, in thoſe 
Females which are unconfined in this particular, 
were the real productive Organs contributory alone 


to Generation; yet ſtill with a View to the antient 


Opinion of Eggs, for he ſuppoſed theſe glandulous 
Excreſcences to be real oviparous Productions. Mr. 
de Buffon, on the contrary, long before Obſervation 
had realiz d his Conjectures, rightly thought theſe to 
no more than temporary Bloſſoms, if I may ſo term 
them, not containing in their Cavity, which they 
have diſtin& when they are ripe, an Egg, but the 
rcal Female Seed ; that the whitiſh Specks, ſcatter'd 
upon the Surface of Female Ovaries, were partly the 
remaining Scars of ſome of theſe temporary Bloſ- 
ſoms now faded, as having perform'd their deſtin'd 
Office, or Embryo - Bloſſoms not yet expanded; 
that the Hydatid annexed to each of theſe contained 
a Quantity of imperfect indigeſted Seed; and that, 
if we took the Bloſſom in time, when it ſhould be 
intirely ripe for Action, as when a Female is in Heat, 
or not barren, theſe red glandulous Excreſcences 
would furniſh a Fluid as really productive of true 
ſpermatic Animals, or organical Parts, as he calls 
them, as that of any Male obſerv'd by Hartſdeker, 
 Lewenhoeck, or any other. The Reſult of theſe Con- 
jectures. was, that, ordering a Bitch in Heat to be 
ſtrangled, and diflected immediately, we found two 
of theſe red Excreſcences florid and ripe, one up- 
on each Ovary, theſe, from their reſpective Cavi- 
ties that ran obliquely under theſe Productions for 
near an Inch in Length, furniſh'd a Tea-ſpoonful of 
a thick turbid Fluid; and this Fluid, obſerv'd in 
the Microſcope with the moſt powerful Magnifier, 
* * * * 2 after 
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3 
after ſome little time exhibited Numbers of ſperma- 
tic Animals, in every reſpect like to thoſe hitherto ob- 
ſervd by other Naturaliſts, animated, and moving 
fpontaneouſly. Thus was Mr. 4e Buffon s Conjecture 
verify'd in every Particular. 
9 24. About this Time, I think ſome few Days 
after, Mr. de Buffon in my Preſence examin'd ſe- 
veral Sorts of male Semen; and then it was that, 
for the firſt time, we fairly ſaw the ſpermatic Ani- 
mals enaſcent. Thoſe Kinds which fatisfy'd us in 
this particular were extremely viſcid, and contain'd 
in a certain Quantity in the Chryſtal of a Watch. 
Theſe Precautions are not unneceſlary ; for if a viſcid 
Kind be not choſen, and that in a good Quantity 
together, ſuch as that of Stags, ec. or any Seed of 
the leaſt exalted Sort, if I may ſo term it, as we 
found ſome to be more ſo than others; it will alter 
in the Atmoſphere by an Evaporation of its volatile 
Parts, which ſerve to hold it though but gently 
together, after which it will liquefy, vegetate, ra- 
mify into Filaments, and theſe Filaments again break 
into moving Globules, eſpecially if the Weather 
be hot, before a ſmall Portion can be adjuſted to 
the Microſcope : whereby an Obſerver may eaſily 
be impoſed upon, and think the ſpermatic Ani- 
mals original and pre- exiſtent, becauſe he could not 
diſcern that Action which producd them. This 
Deception takes Place in all Semen of the more 
exalted Kinds, ſuch as particularly the Milt of Fiſh, 
when it is in a State of immediate Impregnation, 
and many others: For it is to be obſerved, that the 
Semen of Animals is not at all times in an equal 
State of Exaltation; and conſequently that ſome Sorts, 
Or 


a. 


or even the ſame at different times, will at ſome 
give the ſpermatic Animals immediately, but at 
others not ſo ſoon, and perhaps not under ſome 
Hours : which is the Reaſon why they have often 
been ſaid by Naturaliſts, and even by Lewenhoeck 
himſelf, not to have been found upon Inſpeſttion. 
By this it will appear, that we had tried many Sorts, 
before we had the good Fortune to meet with one, 
in that exact Degree of Exaltation neceſſary to ex- 
hibit the whole Proceſs of this Vegetation; and fo 
may others who ſhall be deſirous of trying theſe 
Experiments after us: Yet, when they ſhall at laft 
have obtain d a proper Subject, one accurate View 
will be ſufficient, and found to give the Key to the 
whole Secret. | 

$ 25. When we had ſeized this favourable Op- 
portunity, we faw a ſmall Portion of male Semen 
plac'd on the Microſcroſcope, firſt, as it were to 
develope and liquefy, then ſhoot out into long Fi- 
laments, ramify on every Side, theſe open and di- 
vide into moving Globules, and trailing after them 
fomething like long Tails; thefe Tails were ſo far 
from being Members given them to ſwim and 
ſteer by, that they evidently caus'd in them an inſta- 
ble oſcillatory Motion; and were in Effect nothing 


* 


more than long Filaments of the viſcid ſeminal 


Subſtance which they neceſſarily trail'd after them; 


they were of various Lengths in various Animals, 
and they inſenſibly, by the continual progreſſive 
Motion of thoſe Animals, grew ſhorter and ſhorter, 
till tome of them appear'd without any at all, ſwim- 
ming equably in the Fluid. It was then plain how 
theſe Animals were to be claſsd; their Origin was 


clearly to be derivd from Principles contain d * 
this 


11 
this Matter, either by an Evolution of organical 
Parts, as Mr. de Buffon ſuppoſed, or by a real Vege- 

tation, as I thought, of the ſame kind with thoſe I 
had before obſcrv'd in my Infuſions; tho' more 
prompt, becauſe. the Matter was more exalted : 
conſequently, the ſpermatic Animals were of the 
ſame kind as all other microſcopical Animals, their 
Origin the ſame, their Influence nothing more in 
Generation, nor. any otherwiſe conducting to its 
Cauſe, than as Effects of thoſe Principles in the Ce- 
men, which alone are the true and adequate Cauſe 
of it. Sce . 

Theſe vegetative "LANE which, from the very 
Beginning of my Obſervations, 1 had found to reſide 
in all Subſtances animal or vegetable, and in every 
Part of thoſe Subſtances, as far as the ſmalleſt mi- 
croſcopical Point, I had at this time .certain Proofs 
of; tho' not ſo plain and inconteſtable as thoſe 1 
procur d a few Days before Mr. de Buffon left Pa- 
ris for the Country, and which I proſecuted after his 
Departure. Theſe I communicated to him in few 
Words the Night before he began his Journey, yet he 
was not at that time acquainted with any ſpecial De- 
tail of the many Singularities that attend theſe latter 
Vegetations, for I had but juſt then made andenter'd 
upon the Diſcovery of them myſelf. Iam obliged the 
more particularly to obſerye this, becauſe the many 
Conſequences he has ſince drawn, as well as myſelf, 
and which, without any mutual Communication, hap- 
pen'd to tally with and ſeemingly to flow from the 
Diſcoverics, were not in Fact deduced from a circum- 
ſtantiated Knowlege of theſe new Phænomena, which 
he had not, but from this one Principle, that there 
"of 


Ev 


is à real productive Force in Nature; in which 
we had both long ſince agreed, however we may 
have differed in explaining that Action : For whether 
it be by an Evolution and Combination of organical 
Parts, as Mr. de Buffon ſuppoſes, or by a real vege- 
tating Force reſiding in every microſcopical Point, 
may be probably far beyond the Power of. Micro- 
ſcopes to determine. But as the Principle. from 
which we depart is intirely the ſame, it muſt necef- 
arily lead to ſimilar Thoughts, and ſimilar Conſc- 
quences. 

$26. My firſt Proofs therefore were drawn 
from a cloſe Attendance to all the common Infu- 
ſions, particularly that of Wheat pounded in a mar- 
ble Mortar. It was plain from them all, that after 
ſome time allow'd to the Water to call off the 


Salts and volatile Parts, which evaporated copiouſly, 


the Subſtance - became ſofter, more divided, and 
more attenuated : To the naked Eye, or to the 
Touch, it appear'd a gelatinous Matter, but in the 
Microſcope was ſeen to conſiſt of innumerable Fila- 
ments; and then it was that the Subſtance was in 
its higheſt Point of Exaltation, juſt breaking, as I 
may ſay, into Life, Theſe Filaments would ſwell 
from an interior Force ſo active, and ſo productive, 
that even before they reſolved into, or ſhed any 
moving Globules, they were perfect Zoophytes teem- 
ing with Life, and Self. moving. 

If any Particle was originally very ſmall and ſphe- 
rical, as many among thoſe of the pounded Seeds 
were, it was highly agrecable to obſerve its little 
Star-like Form with Rays diverging on all Sides, 
and every Ray moving with extreme Vivacity. The 

Extremities 
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Extremitics likewiſe of this gelatinous Subſtance 
exhibited the fame Appearances, active beyond Ex- 


C 


preſſion, bringing forth, and parting continually with, 
moving progreſſive Particles of various Forms, ſphe- 
rical, oval, oblong, and cylindrical, which advanced 
in all Directions ſpontaneouſly, and were the true 
microſcopical Animals ſo otten obferved by Natu- 
raliſts. This brings to my Mind a Phænomenon of- 
ten taken notice of, and ſeen with Surprize, Parti- 
cles 'detach'd by the Reaction of the Water from 
the Extremities of the Fins of Muſlels, which yet 
continue to move progreſſively. I think it ſuffi- 
cCiently cxplain'd by thefe Obſervations ; and that it is 
more than probable, that Muſſels, Polypes, and 
other Kinds of this Nature, vegetate in a Manner 

analogous to this gelatinous Matter. See Fig. 2. 
$ 27. In the Infuſion of pounded Wheat, the 
firſt Appearances, after an Exhalation of volatile 
Parts, as in every other Infuſion, were the ſecond or 
third Day Clouds of moving Atoms, which I ſup- 
poſe to have been produced by a prompt Vegetation 
of the ſmalleſt and almoſt inſenſible Parts, and which 
requir'd not ſo long a Time to digeſt as the more 
groſs. Theſe in a Day or two more intirely diſap- 
pearcd; all was then quiet, and nothing to be ſeen, 
but dead irregularly formed Particles, abfolutely 
unactive till about fourteen or fifteen Days after. 
From theſe uniting .into one Maſs ſprung Filaments, 
Zoophytes all, and ſwelling from a Force lodged 
within each Fibre. Theſe were in various States, 
juſt as this Force had happen'd to diverſify them ; 
ſome reſembled: Pearl - Necklaces, and were a kind of 
microſcopical Coralloids; others were uniform 
throughout 
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throughout their whole Length, except juſt the very 
Extremity, which ſwell'd into a Head like a Reed, 
if the Force had acted equally on all Sides, or like 
the Head of a Bone at its Joint, if the Matter in its 
Expanſion had bore to cither Side. Theſe Fila- 
ments were all Zoophytes, ſo tecming with Life, 
that whenever, upon taking a Drop from the Sur- 
face of this Infuſion, I had ſeparated the Extremity 
of a Filament ſo ſhort as not to conſiſt of above 
four or five Globules Chaplet-wiſe ; they would ad- 
vance progreſſively and in Concert, with a ſort of 
vermicular Motion, for a little Way, then fall off 
irregularly to one Side, as if not yet fitted for progreſ- 
ſive Motion, languidly turn their Extremities, and 
then again lie quiet for ſome little time. It was my 
Fortune however, not in this Infuſion only, but in 
many others, to find ſome of theſe Chaplet-like Ani- 
mals much ſmaller indeed than thoſe of the Wheat- 
Infuſion ; but intirely regular, conſtant in their ver- 
micular Motion, and which were conſequently ar- 
rived to a higher Degree of Maturity and Perfection. 
I own I cannot but wonder to this Day at what 1 
ſaw ; and tho' I have now ſeen them ſo often, I ſtill 
look upon them with new Surprize. Yet have theſe 
Phznomena ſerv'd me to very good purpoſe, and 
clear'd up many Difficulties in my former Obſer- 
vations. 

The Origin of Blight in Wheat, Rye, and other 
Vegetables, was no longer myſterious: An Atmo- 
ſphere charg'd to an extraordinary Degree with Hu- 
midity, now plainly appear'd ſufficient, particularly 
while the Grains were tender and replete with a milky 

s * Juice 
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_ "Juice in a certain Degree of Exaltation, to produce 


in them this new kind of Vegetation, and to form 
their interior Subſtance into Filaments, which are in- 
deed thoſe very Eels I obſery'd ſome Years ago in 
blighted Wheat. 

This agrees perfectly with another Obſervation 
made by the Gentleman who tranſlated my little 
Eſſay into French: Some of this blighted Wheat, 
two Years after I had gather'd it, I had given to 
Mr. Trembley, and he to this Gentleman. In a Note 
he has added, he obſerves, that theſe Filaments not 
only recoverd Life and Motion, after they had 
been ſo long dry, by macerating them in Water 
but many broke, and diſcharg'd from within them 
Globules, which mov'd with extreme Vivacity. The 
Application of the foregoing Obſervations to this 
Cate is caſy and natural ; nor is it now any Wonder, 
that thele Filaments, the vegetative Force ſtill re- 
ſiding within them, ſhould move and reſolve into 
Globules, or that they ſhould have ſubſiſted ſo long, 
full of that kind of Life they are actuated with, 
though dry and without Nouriſhment; for now they 
ceaſe to be Eels, as I formerly thought them. 

Blighted Rye, which is alſo ſo full of Filaments 
of this Nature, that the Grains are ſwell'd in their 
Diameters, and extended to an extraordinary Length 
by this new kind of Vegetation, exhibited nearly the 
ſame Phænomena when macerated, and is to be 
claſs d accordingly. I am told by ſome of the Gen- 
tlemen of the Royal Academy of Sciences here, that 
in thoſe Provinces of France, where this blighted Rye 
abounds, and is made up into Bread; it produces 
very ſtrange Effects in the poor Country People who 


feed 
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feed upon it, many of which are here found in the 
Hoſpitals afflicted with a very ſingular kind of Mor- 

tification, which cauſes their Limbs to drop off. 
There are two Sorts of Blight, in one of which the 
Grain crumbles into a black Powder ; and the other is 
that which gives theſe moving Filaments or Eels. Mr. 
Bernard de Fufſteu tells me, that one is from a Cor- 

ruption of the Flour, and the other of the Grain. 
It may not here be amiſs to hazard a few Queries. 
Do not all Mortifications, and other Maladies in 
which there appears an extraordinary Exuberance of 
Matter in any one Part, procced from a Weakneſs, 
a Want of Reſiſtance, and from Principles of Union, 
which give to this vegetative Force, found to reſide 
in every Point of animal or vegetable Subſtances, 
more Play in one Part than in another ? For If the 
Reſiſtance be not equal in all Parts, the exuberant 
Matter muſt break forth, and cauſe that Part to de- 
compoſe; and if the Habit of Body be extremely 
lax, the Decompoſition muſt continue; and that, 
in a certain extraordinary Degree, we ſhall call a 
Mortification. To rub a Wound, or any natural 
Sore, with Salt and Spirits, is found to be falutary, 
and preventive of Mortifications ; and Salt I know, 
by Obſervation, will immediately put a Stop to 
theſe microſcopical Vegetations, and cauſe the Ani- 
mals to ſubſide motionleſs to the Bottom: There 
fore it is probable, that Salts and Spirits are Princi- 
ples of Union, and productive of a greater Reſiſtance 
in the ductile Matter ated upon by this vegetative 
Force. High Living, rich Wines, c. are Prefcrva- 
tives againſt many contagious epidemical Diſtempers : 
Do not therefore thete Maladies ariſe from a laxer 
$* 3 Habit 


] 


Habit of Body, and a more than ordinary Action of 


this ſame vegetative Force? And may not theſe, and 
many other Phænomena of this kind, be reduc'd to 
the ſame Principles? But this I leave to the Conſi- 
deration of Phyſicians, who are better Judges of 
the Extent of theſe Obſervations and Principles. 

The Subſtance emitted from the Giobules of the 
Farina fecundans of all Flowers, by an Adion [ 
obſerved ſome Years ago, is alſo a Subſtance of 
this Nature, filamnxous, and in a vegetating S ate: 
Nothing can reſemble it” more than the Fibres of 
moſt kinds of Mould ; reſolving all, as they do in 
Water, into others of a much fiacr Contexture, when 
the Vegetation, that had been before ſtopped by the 
nitrous Salts of the Atmoſphere, begins by rhe Aſſiſt- 
ance of the Water to act again: And I know, by 
Obſervation, that all kind of Mould is formed by a 
Proceſs of the ſame Nature as the Growth of theſe 
microſcopical Plants; and to be claſs d conſequently 
with them, and reduc'd to the ſame Principles. 

I cannot finiſh this Article without obſerving, 
that nothing can more perfectly than theſe wheaten 
Filaments, repreſent in Miniature Corals, Coralloids, 
and other Sea Plants, which have long been obſery'd 
to be tceming alſo with Life, and have becn ſuppos'd 
to be the Work of Animals, as it will appear to 
any one, that but inſpects the Figure I have annex'd, 
and recollects my Deſcription. Are not therefore 
all theſe in the ne Claſs, and is not their Origin 
ſimilar? See Fig. 


$ 28. But theſe es from common Infu- 
ſions, of a vegetative Force reſiding in every mi- 
croſcopical Point of animal or vegetable Matter, how 
ſtrong 


* 


ſtrong ſoẽver and ſurprizing, wete neither ſo wonder- 
ful or extraordinary as ſome others I obſery'd after 


Mr. de Buffon's Departure. From the wheaten fila- 
mentous Zoophytes it was eaſy to infer, that they 
ſprung from, and were Productions of, the Maſs of 
Natter that had fubſided to the Bottom of the Phial. 
Yet this I could not obtain a Sight of; nor was it 
poſlible in this Way to obſerve "them without ſe- 
parating them Pac. their Roots from the Maſs, 
out of which they aroſe. The Method the moſt na- 
1 therefore which occurr'd'to me for the vie w- 
ing of theſe Zoophytes, without diſturbing their 
Vegetation, and for obſerving their whole Proceſs, 
from the Origin of the Plants to their laſt Degree 
of Maturity, was to take extreme thin Slices of Cork, 
and inſert, through }ittle Holes which J made, four 
or five in each Slice, Grains of Wheat or Barley, or 
any other farinaccous Seed, for theſe all nearly agree 
in * Phænomeꝑũ they exhibit, with the Germ either 
turned upwards, or carefully pick d out with the Point 
of a Penknife, to prevent their uſual ſhooting. 
Theſe were permitted to ſwim upon the Surface 
of freſh Spring-watcr,' in a Glaſs cxpoſed to the 
Sun, that the whole vegetating Force might be de- 
termin d downwards towards the inferior Moiety 
of each Grain, which alone could in theſe Circum- 
ſtances imbibe and be faturated with Moifture. This 
anſwer'd my Purpoſe intircly; my Plants grews 
downwards into the Water like Corals, but appear'd 
not till ſeveral Days after the Grains bad becn thus 
expos d; and were at laſt ſo large and ſtrong, that 
1 could ſee them with my naked Eye. 
| When 
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When they became thus viſible, I cut off with a 
fmall Pair of Sciſſars the vegetating Extremity, and 
plac'd it in a concave Object Glaſs with Water. 
The Plants then took a new Direction, follow'd 
the Expanſe of the Fluid, and continued, to vegetate, 
while 1 ſupplied them with Water, which I did from 
time to time, covering 1 de Obl rvation with 
another concave Object Glaſs, Mo the Fluid 
from evaporating too faſt. Thus had for the Sub- 
ject of my Obſervations what I may call a microſco- 
pical Iſland, whoſe Plants and Animals. ſoon become 
ſo familiar to me, that I knew every animal Species, 
and every individual Plant almoſt without any Dan- 
ger of Miſtake ; an Exactneſs fo neceſſary, that it 
— not otherwiſe have been poſſible to follow 
the Proceſs of this Vegetation without Confuſion. 
From this time I laid afide the Uſe of large In- 
fuſions, and provided a certain Number of Watch. 
Chryſtals, or concave Object-Glaſſes, for every Por- 
tion of animal or vegetable Subſtance I was to ma- 
_ in Water. The Uſe of theſe is plain and cafy ; 
any fruitful little Iſlands of various Kinds with 
Labels and Dates affix d to each may thus be ob- 
tain d, by placing the vegetating Subſtances in theſe 
Glaſſes * and this is the Method I would recommend 
to all thoſe who ſhall be deſirous to repeat or pur- 
ſue my Experiments. 

I find my Subject grows upon my Hands, and I 
am unwilling to take up too much of your At- 
teuion: I ſhall therefore finiſh theſe Obſervations 
by annexing a Figure of my Wheat-Ifland and its 
Productions, all which will be ſufficiently intelli- 
gible without any more Words; and I ſhall reſerve a 

Multitude 
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Multirude of other Obſervations I have by me in 
my Journals, upon Infuſions and other vegetating 
Hands for the Eflay, which I hope to publiſh in 
fome Months, if theſe few Thoughts and Diſcoveries 
ſhall meet with Approbation. See Fig. 3. 

96 29. Yet muſt I treſpaſs for a few Pages more; 
J cannot conclude this Letter without laying down 
fome general Truths, and recalling theſe ſcatter'd Re- 
marks to ſome certain Principles. A few Propo- 
ſitions of this kind, together with the probable 
Conſequences, that ſeem naturally to flow from 
them, will not only make my Syſtem of Generation 
clear, but alſo take off many Objections, and render 
theſe very Obſervations better underſtood, when 
they are reduced under certain Heads. 

It ſeems plain therefore, that there is a vegetative 
Force in every microſcopical Point of Matter, and 
every viſible Filament of which the whole animal or 
vegetable Texture conſiſts: And probably this Foree ex- 
tends much farther; for not only in all my Obſerva- 
tions, the whole Subſtance, after a certain Separa- 
tion of Salts and yolatile Parts, divided into Filaments, 
and vegetated into numberleſs Zoophytes, which 
yielded all the ſeveral Species of common microſco- 
pical Animals; but theſe very Animals alſo, after a 
certain time, ſubſided to the Bottom, became mo- 
tionleſs, reſoly'd again into a gelatinous filamentous 
Subſtance, and gave Zoophytes and Animals of a 
lefler Species. 

This is not only true of all the common microſco- 
pical Animalcules, but of the ſpermatic alſo; which, 
after loſing their Motion, and ſinking to the Bottom, 
again reſolved into Filaments, and again gave leſſer 
Animals. 
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Animals. Thus the Proceſs went on through all 
viſible Degrees, till I could not any longer purſue 
them with my Glafles : And thus evidently the ſper- 
- matic are to be claſs d with the common micro- 
ſcopical Animals. | 
Hence it is probable, that every animal or © vege⸗ 
table Subſlance advances as faſt as it can in its Re- 
ſolutioa to return by a flow Deſcent to one com- 
mon Principle, the Source of all, a kind of uni- 
ven Semen; whence its Atoms may return again, 
and aſcend to a new Life. This common Element 
therefore, tho uniform in ics Origin and homoge- 
neous, branches out into innumerable Species more 
and more compounded, more and more heteroge- 
neous, as they depart and are ſurther from this Source: 
of organiz'd Bodies; yet may a Particie oiten be ar- 
reſted, or moulded into other Bodies, long before it 
attains, which ſome perhaps never do, to this ultimate 
Reſolution. Nor is there any Danger upon theſe Sup- 
poſitions of falling into equivocal Generation ; be- 
cauſe the ſpecific Semen of one Animal can never 
be moulded into another, and Seeds may differ ſpe- 
cifically from one another by many inviſible. Prin- 
ciples totally unknown to us, and unattainable by 
Experiments; for we are very certain that the 
Power of Glaſſes, or Force of any Menſtruum we can 
employ, muſt ſtill leave us at an immenſe Diſtance 
from the ultimate. Reſolution: of Bodies, in which 
alone they agree, and are homogeneous. 

I fay therefore the ſpecific Seed of one Animal can 
never give another of a different Species; for, to be this 
ſpecific Seed, it muſt have gone through many Changes 
trom its firſt Origin, and have many Singularities 


peculiar 
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peculiar to itſelf, and acquired ſince it paſſed from 


the homogeneous Element, in which all Kinds co- 
incide. The active vegetative Force that reſides in it 
muſt be preciſe, its Quantity muſt be exactly propor- 
tion'd to the Nature, Solidity, Tenacity, Quantity, 
and Reſiſtance of the ductile Matter it has to wade 
through, if I may ſo expreſs myſelf ; and theſe Com- 
binations are very different in different Subjects, 
Thus much the many Strainers in every animal 
Body, 'neceflary to extract this Semen from the Ali- 
ment we daily digeſt, and to prepare it, ſcem evi- 
dently to imply. Yet is not this, ſufficient as it may 
appear to cauſe Varieties in the ſeveral Species of 


cumſianees make Changes in it even during the 
Term of Geſtation. What does not the Fætus then 


undergo? and who can determine the Differences 


between Matrix and Matrix; between the Mattet 
that is aſſi milated into a Fur in one Subject, and 
that in another; between the fixing Principles, the 
Quantity of Salts, Spirits, ec. in a Parent of one 
Species, and one of another; between the more co- 
pious or more limited Affluences of aſſimilating 
Matter; and between Times, where even fingle 
Minutes, Inſtants, c. may be of the greateſt Con- 
ſequence ?. I ſee the Whole indeed, but confuſedly ; 
yet do I ſee the Source of a Variety; which, 
boundleſs as it were, if permitted to expatiate at full 
Liberty, is nevertheleſs invariably confin'd, by Him 
who made and rules the Univerſe, to a certain de- 
terminate Number of Species. Time, Action, Sea- 
ſon, Quantity of Force, Quantity of Reſiſtance, fixing 
Principles, Affluence of aſſimilated Matter,  Diredtion 
7 6 * an 


merz al that is to be conſi der d: Times and Cir- 
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and numberleſs other Variations, are all employ'd 
for His Purpoſes, and modell's by that Almighty 
Power, which forms and directs the Whole. 

Thus do theſe Principles, however capable of 
differing Combinations, yet admit only of a limited 
Variation, and never deviate further than is conſiſt- 
ent with univocal Generation. Monſters, Mules, im- 
e Fetus's, and other Inſtances of this kind, are 

ut rare; and as they can be aſcrib'd to nothing ſo 
propetly as to the Obſtacles they meet with, or to 
ſome accidental inſuperable Reſiſtance in the Mat- 
ter of which they ate formed, they do at leaſt ſerve 
to ſhew that there is in Nature a real productive 
Force given it at its Creation; and that animal or 
vegetable Productions are not the Conſequences of 
pre- exiſtent Germs, plaſtic Natures, or of the imme - 
diate Hand of God himſelf, any more than the moſt 
regular Operations of the Planetary World. 
9 30. But to proceed in my Conſequences from 
theſe Obſervations, all Naturaliſts muſt acknowlege, 
that the more compounded the organiz'd Bodies ate, 
the leſs Danger there is of equivocal Generation in 
the Production of them; for thus the immediate 
Principles from which they ſpring, and their Cir- 
cumſtances during the Time of Geftation, muſt be 
much more varied than the more fimple- Bodies 
are, and at the ſame time be further remoyed, from 
that univerſal Element into which they may all ulti- 
mately be reſolved : And even in the loweſt Claſs of 
microſcopical Animals, I can truly fay, that I never 
yet obſerved any others than Productions ſpecifically 
determined; the fame Subftances giving the ſame 


Plants and Animals, and in the fame uniform Or- 
der 
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der and Deſcent. Nevertheleſs, tho thus ſpecifically 
determin'd, no one, that obſerves their Origin with 
the ſame Care as I have done, will be inclined to 
aſcribe it to pre · exiſtent Germs: It is therefore pro- 
bable, as I juſt now advanced, that when we arrive 
at the loweſt we can diſcover i in this Claſs, we arc 
yet at an immenſe Remove from the univerſal Source; 
notwithſtanding that ſome; of them are ſmall beyond 
Conception, — no leſs ſimple in their Motions; 
. argues their Organization as ſimple, and ſeems 
to imply that there are among them, or not at a very 
great Diſtance from them, ſuch as are only mere 
Machines, without any true Spontaneity. 
I haye myſelf ſeen a vaſt Gradation, and ſuch a one 
as I have yet but an imperfe& Notion of, in a Courſe 
of continual Obſervations made Infuſions and 
Macerations of all kinds, from the moſt compounded 
to the moſt ſimple; from Animals of the largeſt kind 
to moving Atoms of the leaſt; from „A as low 
to the moſt powerful Magnifier, as the Motion of the 
Minute-Hand of a Watch to Eyes unarm'd ; from 
free Progreſſion in all Directions to merely ofſcills. 
tory Balances; which all ſeem to come to at laſt in 
the Courſe of their Decompoſition, when they arc 
juſt upon the Point of diſappearing. 
6 31. Thus theſe Animalcules, if they may be 
call'd indifferently by that Name, manifeſtly * 
a. Claſs apart; and their greateſt Characteriſtic is, 
that they neither are generated, ſubſiſt by Nutri- 
ment, as other Plants and Animals do, or generate 
in the ordinary Way. This is indeed true, if the 
whole Claſs is taken in one general View : Vet is the 
Head of it united to the Species of the next im- 
6* 2 mediate 
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mediate Superior. The Bell Animal, of which I have 
had many from my infuſed Subſtances, and vor 
Growth Thave put ſued from its firſt Origin, is a 
cies of dbl Polype, generating and feed. 
ing as other Polypes do, when once itſelf is-gene- 
rated; tho' its Own original Generation is perhaps dif- 
ferent from that of the others; for I could never ob- 
tain any of the larger Kinds this Way. I fay this 
NO WEE: with ſome Reſerve; for I will not aſſert but 
that ſome decay'd'Water-Plants decompoſing in par- 
ticular Circumſtances, and their Subſtance exuberate- 
ing, may perhaps, when urged by this vegetative Force, 
give Polypes of every Kind; nay I very much ſuſpect, 
that ſeveral of the loweſt Kinds of viſible Animals 
may, in due Circumſtances, which yet perhaps are 
rare, be recoverable this Way, when the whole Spe- 
cics has periſhed in particular Places by ſome un- 
common Accident. This I the more readily believe, 
from the Reaſonableneſs of ſome Allowances to be 
made in this reſpect; all which may be permitted, 
and muſt have been foreſeen by the GREaT CRE- 
ATOR, Without any Danger of Confuſion, or an un- 
limited Generation of new Species never before pro- 
duced : He who made Nature, and ſees through the 
whole Machine, well- knew its utmoſt Force, and 
has conſequently foreſeen every Circumſtance, and 
limited its Productions accordingly. FR 
Nor indeed can there be a ſtronger Argument 
deriv'd from any Syſtem of Generation whatſoever, 
of an All-wiſe Being, All-powerful, and All-good, 
who gave to Nature its original Force, and now pre- 
fides over it, than from the Conſideration of an 
enuberating ductile Matter, actuated with a vegeta- 
tive 
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tive Force, limited, tho we know not its exact 
Bounds, in its ſpecific Aſcent or Deſcent, and ex- 
panding itſelf in Pirektions as certain and determi- 
nate, as the Motions of the Plants. 

| $ 32. Theſe Thoughts will appear to be leſs ha- 
zarded, if due Artention is given to the Generation 
of the Paſte-Eel. The Royal Jociety knows it to be 
viviparous; conſequently perfect in this State, and ſuch 
as may continue to generate in the common Way, as 


long as it has an Element and Matter proper for its 


Subſiſtence; yet is its on original Generation, as 


far as I can learn by Obſervation, as that of all theſe 
microſcopical Animalcules, from a duQile vegetating 
Matter, the Produce of Wheat-Flour and Water; 
tho it undergoes more Changes than others, and lives 
in other Conditions; aſcending for ſome time before 
it enters its chry Galidal or Egg like State, whence it 


a Group of theſe: Eel-Chryſalids, but the Detail of 


their Metamorphoſis I ſhall reſerve for my little Eflay, 


and not trouble you now with an Account too cir- 
cumſtantiated of every Obſervation. I have made 
upon them: ; Beſides that I am not yet throughly ſa- 
tisficd in the whole Manner and Proceſs of their 
Generation... See Tas. V. Fig. 4. 


§ 33. But now, to obviate every Objection that 


- may remain againſt the Exiſtence of this vegetative 
Force, which ſeems to be the Key to much Know- 
ledge, and to remove. many Errors ;. it may be pro- 
per to add, that, beſides ocular Demonſtration, which 


any Naturaliſt may have, beſides the Precautions I 


took, that no ſuppoſed Germs might either be con- 
vey'd through the Air. or the Water, or remain ad- 
P hering 


comes forth a perfect Eel. þ "have added a Figure of 
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hering to the Subſtances infus d I have often, for 
theſe Purpoſes, made uſe not only of hot Broth, im- 
mediately cloſed up in a Phial, but alſo of pure ani- 
mal Subſtances, ſuch as Urine, Blood, gc. with the 
ſame Succeſs; and in theſe, I believe, no one will 
ſuppoſe that Germs, Eggs, or Spawn, are pre con- 
tain'd, if Care is taken to cloſe the Phiats imme- 
diately. fy g 1405 ei 
Nay I have done more; I have, by reaſoning 
conſequently to my Principles, been directed to the 
Choice of many Experiments, all which I conſtantly 
found to anſwer my Expectation: I have thought, for 
inſtance, that the more exalted an animal Subſtance 
was, by a certain Degree of Decompoſition, thc 
more apt would it be to vegetate in a proper Ma- 
trix, and form the Part of a larger Animal; or, if 
it extravaſated, to vegetate into the leſſer; conſe- 
quently, that if I took the milky Juice of germing 
Seeds, or that thick turbid Matter which forms the 
Wing of a Butterfly in its chryfalidal State, theſe 
Matters muſt be more exalted than any ordinary 
Subſtances, and therefore give me theſe microſco- 
pical Productions ſo much the ſooner: And in fact, 
1 never, in theſe Caſes, fail'd of ſeeing them within 
the Space of a few Hours, while ordinary Infuſions 
did not give them under ſeveral Days. 

Here it will be proper to obferve, that Natu- 


raliſts have thought the Butterfly's Wing pre-cxiſtent 


in the Caterpiller, becauſe they diſcover d the firſt 
Rudiments of it three or four Days before it enter'd 
the chryſalidal State; but it is then preciſely that 
the Caterpiller firſt leaves off caring, tho before 


extremely voracious; and that probably upon ac- 
count 
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count of the Revolution it finds in all its Parts, 
while its Forces are otherwiſe employ'd, and the 
Collection of vegetating ductile Matter it had ac- 
quir'd by plentiful Diet, now as plentifully exube- 
rates to form the Parts of the Butterfly. Theſe 
Truths I am the better acquainted with, becauſe I 
have particularly examin d all thoſe Subſtances: You 
cannot tear off a Portion of the Butterfly's Wing, 
even while in the Chryſalid, but you will find ir 
in an-Embryo-State, and the Matter which extra- 
vaſates upon your Object - Glaſs, if mixt with a little 
Water to preſerve its Eluidity, will almoſt immedi- 
ately vegetate into theſe microſcopical Productions. 
This argues an extreme Activity in it; from Activity 
follows Action, and an Effect, which can be no 
other than the Formation of the Wing it was con- 
tain'd in. 
„ 5 34. Without inſtancing in many other Exam- 
ples, where, by reaſoning from theſe Principles, I 
was invariably conducted to certain Conſequences, 
this laſt ſufficiently leads to the Nature of animal or 
vegetable Semen. Theſe latter are Subſtances of the 
fame ſort, but more exalted, and from thenee adapted 
to a prompter Vegetation. Of this kind alſo, but not 
fo exalted, was the gelatinous Subſtance I obtain d by 
common Infuſions. 
The Exaltation however of Matter does not ſtop 
here; the lower I purſued this new Claſs of Beings 
in its Defcent, the leſs was this vegetating Force 
clogg d with reſiſting Matter, the ſwifter was the 
Motion of the Bodies, and the higher the Degree of 
Exaltation that produc'd them. This inclines me 


to o believe, that an animal Subſtance may be exalted 
this 
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this way into a Poiſon, a Venom, or a contagious 


Vapour. Hence Ragnating Waters are poiſonbus 
and detrimental; and hence perhaps the vipereal 
Venom, br any other, may derive its Force; for 
theſe undoubtedly are all animal Secretions. Hence 
perhaps alſo ariſe contagious epidemical Diſtempers, 
from a Leaven thrown: into the Blood by Exhala- 
tions of this kind. I am the more perſuaded of the 
Truth of this, from the Conſideration of Dr. Mead's 
Obſervations upon the Venom of the Viper: And 
ſwift moving Bodies, which ſubſide and ſhoot into 
Filaments, ſeem manifeſtly to imply all theſe Con- 
lequences. I had myſelf ptopos d laſt Summer to 
try the Effects of ſome of my moſt cxalted Infuſions, 
= inſtilling them into the Veins of Animals ; but 
as yet I have had no Opportunities for theſe Expe- 
riments. 

I might add other plauſible Coniectures, that 
ſcem to be the natural Conſequences of theſe Diſ- 
coveries, relating to the Origin of Aſcarides, Teniæ, 
Aztzaricks, &c. nay, perhaps I could maintain them 
with Arguments that would ſcem convincing to 
moſt Natutaliſts; I might even further ſuppoſe, with 
ſome Probability, that the muſcular Force, which 
acts againſt the interſtitial Air in my Friend Dr. 
Parſons's moſt ingenious Syſtem, in one Word, 
that all the mechanical Forces of the Body, and the 
Impreſſions which affect the Soul, may be derived 
from, and aſcribed to, this vegetating active Force 
when confined: But I am tired with extending my 
Views ſo far, nor do I at preſent ſee an End of the 


Conſequences ; the Subject and Principles *** ſo 
boundleſs. 


9 35. 


[ 663 ] 


$ 35. I ſhall conclude therefore with ſumming: 


up my Syſtem in a few Words: I ſuppoſe all Semen 
of any kind to be an exalted Portion of animal or 
vegetable Matter, ſecreted from the Aliment of every 
generating Subject, when it is adult, and no further 
Demand is made for its Increaſe and Growth ; this 
I ſuppoſe to be endued with a proportionable vege- 
tative Force; to be various in various Circumſtances, 
and heterogeneous in different Subjects; but to be 
uniform in its Productions, when it falls into a pro- 
per Matrix, where it finds Matter to aflimilate, of 
a Quality and in a Quantity ſufficient to form that 
ſpecific Being; whilſt in other Circumſtances, it will, 
if it extravaſates, by the ſame vegetating Force, yield 
all the ſeveral Phenomenal have above taken notice 
of. And thus, if I am not miſtaken, I have ob- 
tained what I firſt intended to make out, that the 
ſpermatic Animals are not the efficient Cauſe of Ge- 
neration, but only a neceſſary Conſequence of Prin- 
ciples in the Semen, which Principles are neceſſary 
to Generation. 

Thus have I connected my Syſtem with our Coun- 
tryman Dr. Harvey's Obſervation of that fine Tiſſue, 
or Web-like Expanſion, obſcrv'd in the Iterus of 
Does, in the Center of which the Embryo Fætus, 
inveſted with its Ammnion and Chorion, was found to 
be lodg'd : For let the Vegetation begin from the 
Semen, and continue to aſſimilate the affluent Mat- 
ter from the Matrix wherein it has taken Root, 
and the Fawn muſt come forth like any other ſpe- 
cific Animal or Plant. 

I ſhall only obſerve, that Lewenhoeck had diſco3 
yer'd this vegetating Power in the Semen, and had. 


FP like 
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like Mr. de Buffon and me, ſeen the Filaments from 
whence the ſpermatic Animals ſpring; he even calls 
them Nerves and Arteries; and in one of his Let- 
ters to Mr. Oldenburg fays, that he ſaw more in 
one Minute than the moſt accurate Anatomiſt could 
diſcover by Diſſection in a Day: But when he after- 
wards chang'd this Syſtem, falſe as it was, of Nerves 
and Arteries for another, I believe, as falſe, that of 
pre-exiſting Germs in the ſpermatic Animals, he ne- 
glected to improve this Obſervation as he might 
have done; nay he afterwards took no farther No- 
tice of it, but barely to ſay, that it was to be ne- 
glected. This Remark I had from Mr. Je Buffon. 
The Difference therefore betwixt Mr. Lewenhoeck 
and Dr. Harvey was, that the firſt had an Hypotheſis 
to maintain, and the latter nothing in View but to 
follow Nature, without truſting too much to the 
firſt Phenomena, as I hope I ſhall appear to have 
done in this my Enquiry. 

I had almoſt forget one Remark that coincides 
with my Syſtem ; that although animal and vegetable 
Subſtances by a chymical Analyſis appear to differ, 
they are nevertheleſs found by a natural Corruption 
to be reducible to the ſame Principles, This has 
been obſerved long ago by many Naturaliſts. 

And now I think I have nothing more to add, 
only that I would be underſtood, when I ſpeak of 
a productive Force. in Nature, gc. to mean only a 
Force, which, tho' modell'd by the SUPREME CRE- 
ATOR, goes no further than the mechanical and ma- 
terial Parts of a Man. I well know that we are com- 
poſed of two very different Principles; and no 
one mere philoſophical Truth whatſoever 1 

| itſel 
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itſelf to me with more Evidence or Conviction than 


the Spirituality of our immortal Soul. All have 
ever allow'd Man in his Origin to be a kind of Plant 
or Vegetable before he is animated; and all rational 
Men have deriv'd his Animation immediately from 
the Fountain of Life, the true Source of all ſpiritual 
Subſtances. I think I have ſaid no more; and thus 
only would be taken and explain'd. 

The Principle of Life in other Animals I do not 
examine into, nor do-I think it neceſſary. If they 
are truly ſpontaneous, as they ſeem to be, they have 
certainly ſome Principle diſtin& from Matter, which 
the GREAT CREATOR knows when and how ta 
unite, 

This Expoſition, Sir, of my Sentiments, I thought 
might be neceſſary ; not that I imagined that either 
you, or any of the Gentlemen of the learned Society 
in which you preſide, would think my Principles 
any way tending to Materialiſm, from which no one 
can be more diftant or averſe than myſelf; for I 
well knew that 1 had nothing to apprehend from 
Perſons of ſo much Judgment and Diſcernment, and 
who could not but clearly fee, that there is really no 
Connection between thoſe Principles, rightly ex- 
plain'd, and the Doctrine of the Materialiſts: But 
I was willing to guard againſt the Miſapprehenſion 
of others leſs acquainted with Matters of this ſort, 
and into whoſe Hands this Paper might come, and 
have therefore taken theſe Precautions. 

And now, Sir, I take this Occalion of return- 
ing my moſt humble Thanks both to yourſeif, and 
to the reſt of the Gentlemen of the Royal Society, 
for the Honour I have received, in being elected 
one of its Members, and for which I have not been 
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able as yet to make my perſonal Acknowledgments 
I hope both you and they will accept theſe Thoughts 
favourably, which are humbly ſubmitted to impar- 
tial Inquiry by the Author, who is, with the utwoſt 
Eftecm and Reſpect, 
SIR, 


Tour obliged humble Servant, 
Turbervill Needham. 


E æplanation of the F zgures in TAB. V. 


Fig. 4 Repreſents the Origin of the ſpermatic Ani- 
mals, 

Fig. 2. The Wheat-Infuſion, 

Fig. 3. What J have called an Iſland in the Wheat- 
Infuſion. Re 


Fig: 4: A Groupe of the Chryſalids of the Paſte- 
CIS, | 
Fig. 5. Is a Draught of one of the firſt micro- 
ſcopical Plants or Zoophytes which I diſcover'd; 
wherein A ſhews the Figure of the Plant throw- 
ing out its Animals, and B the ſame again after 
the Animals were diſcharged, again putting out a 
new Shoot from the Stem below, through the 
hollow tranſparent Head, to form a new Head, 
and produce another Generation. 
: VII. Ob. 
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VII.  Obſervationes iftronomice variæ i rt 
in P araquaria, Re epione Americe At 
ab anno 1 ad ann 1730. quas cum 
Regali Societati  communigavit Jacobus de 
Caſtro Sarments 1. D. Coll. Lond.. Lic.. 
FLAT \*: Y < 
Preſented jan. 28. 


. 
C LIPS, ES Solis et Lune obſervats 
"PS? E in Mi ous Paraquarie, SOC. eſu 
4 P. Bonayerifura Suarez 
nario, adhibito Teleſcopio qu 


27 dem e. No- 
latoris minuta ſecunda eh. 


uinque Pedum, dt ofſtit- 

ente, matu equals, et. 
per altitudinem Fi ixarum ad Ti empus verum rept. - 
cat. rg 


. _ BY 67 'i Toa. q 8 


Eclipſis Solis, anno 21706, Nov. 5. in oppido Sancti 
4 natii ad Para aquariam, cujus altitudo poli: auſtr. 
26, 527, ejuſque differentia metidiana ab obſerv. 


rags Parif * horar. 3. min. 57. ſec. 30. 
. Stylo civili 

Initium eclipſeos 8 52 Mane ante merid. 
Digiti obſcurati 9 15 


33 94 | © 
$- 10 8 
11 


inis 11 17 
Maxima quantitas hee 9. 5. dig. 4. ©. 


-E l - * 


— — 


— ——_ —— 


Eclipſis Solis ibidem obſeryata. anno 1709, Martii 


11, Stylo civili, 


Initium infra. horizontem : ortus ſolis ibi hor. 5. 
53. | Digiti 


247 


£ * 44% JG \ a * 


Eclipſis Lunæ ibidem obſervata anno 1707, Aprifis 


16, poſt meridiem. 


Totalis obſcuratio 8 58 
Initium emerſionis 10 45 
Finis non eſt obſervatus ob nubes. 


Eclipſis Lunz ibidem obſervata anno 1708, April, 4, 
poſt meridiem. 
1 mmer io Lune E mer ſio Lun 2. 

'K ſ 77 1 
In penumb. fenfib. 12 18 © Ariſtarch. 14 13 15 ; 
In umbram 12 30 29 Plato 14 45 o 8 
Ariſtarch. obſc. 12 37 11 Ex umbr. 15 3 O > 
Plato obſcur. 12 46 © Ex pen. I 12 ©O { 


Sereno ccelo. 3 | 
| Eclipſis : 


ze Ss [ 
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Eelipſis Solis ibidem obſervata anno 1730, Fan. 18, 
„„ ee e 
r 


* 


* 
> * A. WB & © r Se — oy 2 * — — ———ů—— F— * 
. " = 4 N „ 1 
* — 22 _ _ l — 8 - _ — w - _ 


—— — 
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Pinis non eſt obſervatus ob nubes; videtur fuiſſe j 
hor. 4, 527, fere hora 4. 55 3. diſcus ſolis integer. J 
viſus-; nec luna apparebat in ejus limbo 
Maxima obſcuratio videtur fuiſſe digit. 8 4. 


Anno 1729, nubilo cœlo Auguſti 8, in eclipſi totali 
Lunz poſt mer. hæc tantuia ob ſervavi, in oppido 
S. Ignatii ad Paraquar. * | 
, * „ 8 
Initium emerſionis 10: 10 
Digiti obſcurati 1 10 6.28 _ 
Digiti 6 r 


Eodem 


' [2690] 
Eodem. anno 07296 we * 9, poſt meridiem, 


1 


3 4 3 oeh 1 Grellitent V tory codem 


H 


ido &. 
1gnati. 


11 13 25 preſtrinxit Luna licabum Y 
11 15 © occultavit Lunartotum 


3 ee, 5 


Eclipſis Loew abſcreata in oppido d. Joſepb, anno 


1713, Dec. 1, Po merid. Difterentia meridians 
ad Obſery. Reg. ariſ. hor. I: 52, ſec. 30. 
7 4 45 8 
initivm 10 33 31 
Finis 12 56 57 


Maxima quantitas obſcumta dig. Fs fere ad hor. 
11, 45. 


Aa. 2 5 I Ta 
Eclipſis Lung. obſqrvata anno 171, AMartii 26, p. 
merid. in ipſo mcridiano S. Coſme. Differentia 


meridiana a Pariſ. 3 52 20”, - Sereno et tran- 


[pile Slo. > 


it . 3 4 12 - G - 
7 i „ 


'Penambea, ſen6bil W 9 40 0 FRI ; 
Initium eclipſis vs 10 2 21 
Digiti obſcurati I 10 8 30 
1 3 
ni i TR TPO 
+ 10 31 32 
 a—_  : » 
N 6. IO F2 8 
7 


11 10 40 
Ope reticuli maxima quantitas — idepatur 
digitorums 7, min. 18, 


Emerſio 


— A e ̃ . . Ee Day AAS. 6. — 


ä 


Emerſio Lune ex umbra. a 


Digiti obſcur. 6 II 45 40 
12 6 25 
12 16 35 
12 24 10 
12 32 46 
| I2 39 25 4 
Finis Eclipſis 12 45 40 1 
Emerſio ex penumbra 13 1 0 


% 


Eclipſis Lunæ obſervata in oppido S. Michaels 
Archangeli anno 1728, Februarii 24 poſt merid. 


tubo 10 ped. | 
Differentia temporis inter oppid. F. Mich. et Obi. 


Reg. Pariſmum 3 48' 500%. 
* 


3 
Initium eclipſis 14 3 35 
Finis eclipſis 17 037 


Digiti obſcurati ad med. ecl. dig. 9. m. 40. 


Anno 1700. Martii 4 poſt mer. nondum ſacerdotio 
initiatus obſervavi rudi Minerva eclipſim totalem 
Lunæ in Collegio Fluentino, vulgo de las Cor- 
rientes, cujus differentia meridiana inter Pariſios 
eſt 4 2' circiter. 


. Inznitium eclip. 13 14 
| Immerſio totalis 14 34 
Initium emerſionis 16 Is 


Finis eclipſis 17 15 
F 8 Anno 
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Anno 1729, Dec. 2F, P. m. 
Emerſio Satel. prim. obſerrr. 7 Taubi⸗ 
in S. Jznat. ad Paraquar. 10 52 49 13 ped. 
A clariſs. D. Nic. det Iſle 
obſervata Petropoli 


16 42 36 135 ped. 
Diff. 5 49 47 


— — 


Anno 1730, Marti 27. 

| . / It 
Immerſio Satel. 4 in S. Jgn. 7 23 o 18ped. 
ns |  Perropoli 13 12 31 13 ped. 
Diff. .5 49 31 | 


—— — 


Anno 1730, Aprilis 8, p. m- Th 


Emerſ. Sat. 2. in . Ton. 6 36 45 tubo 13 ped. 
Petropoli 12 26 15 tubo 13 ped. 
Diff. meridiana 7 49 36 


Alia Satellitum Jovis Phænomena, obſervata in op- 
pido S. Ignatii ad Paraquariam, p. n. 
r MEE +: 
1729, Dec. 29, 14 215 fuit conjunctio Primi cum 
Secundo: utraque ſtella videbatur una. 
1730, Fan. 23, 9 10, fuit conjunctio Primi et 
Secundi. 1 
Jan. 25, 15 21 15 Primus, et Secundus 
erant conjuncti, adeo ut uterque videretur 
unus. 15 27, adhuc viſebatur unus: hora 
vero 15, 36 etant disjuncti. 


1730, 
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RO 730, Mar. 9, 1 365 fuit conje Sec. et et Quarti, 
Martii 12, 10 gf fuit occultatio Secundi 
rcetrogradi in margine E.-... 4 
Martii 18, 6* 38 fut conjunc. Sec, et Tertii. 

Martii 29, 9* 7' 40 fuit occultatio Tertii 
directi in margine 1. 

Martii 30, fuit occultatio Secundi Retr. in 

limbo Jovis, 7* 21 30. 

Martii 31, fuit occultatio Primi Retr. in 

limbo Jouis, 21 15". 

Aprilis 1, & 36 25", tub. ped. 18, obſer- 
vavi occultationem Primi Directi in mar- 
eine Jovis: hora veto 10, 16 57“ emer- 
ſit ex c umbra 2. ; 


I 7295 Dec. 9, 11 3⁷ 5”, p. m. orufitinait margo 
Lune Satellitem tertium Jovis. Initium 
occultationis Jovis fuit 11* 13 15. Oc- 
cultatio totalis Jovis in margine Lunæ 
fuit 11 15. 

1730, Aprilis 27, apparebant Sarurnt anſulæ valde 
exiles; ſed Maiz 8, 17, erat Saturnus ro- 
tundus, et fuis anſulis penitus orbatus. 


Obſervationes aſtronom. a P. Bonaventura Suarez, 
in Mill. Paraquariæ, Soc. r in oppido S. Ignatii 
ad Paraquariam. Eft aliud oppidum F. Ignatii 
orientalius ad flumen vulgo Zabebiri nuncupatum. 


Oppidum S. Tenatii (reliquis oceidentalius) diſtat a 
civitate Aſſumptions Paraquarie verſus auſtrum 
o leucis Hiſpanis. 
Latitudo Aſſumptionts a me obſervata gr 25, m. 14, 
Auſtr. 


Laiitude S. Zuatii gr. 26, m. 32. 
. * 
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1 

a Petrapoli 5 
Diff. mer. S. nat. 3 Tarifus, - 
| O 


a Londino 
abopp. $.Coſme 


Emerſiones Satell. Primi, p. m. 
d 


1 Anno. E 
| 1729 Ffanuarii 26 8 16 42 tubo ped. 13 
1 bruarii 18 8 28 13 13 
1, Marti: 6 6 50 18 $a 
{4 1 Martii 13 8 47 4 13 
vi Iumerſio Prams. | 
14 Novembris 3 16 20 36 _ 
Þ Decembris 21 10 52 49 I3 
8 1730 — . 18 
tit Fanuarii 13 10 53 8 18 
| 1 | Emerſiones Primi. 2 | 
16 1730 Februarii 7 7 46 20 I2 
14 Martii 8 13 
| 1 | Marti: 16 11 53 21 | 18 
* Martis 25 8 49 46 18 
| | Aprilis 1 10 16 57 18 
Wh Aprilis 17 8 39 55 | 
1 r 18 
i Nai 10 8 56 51 - 18 
il Emerſiones Satell. Secundi, p. m. 
17 2730 Aprilis Ze 8 6 36 45 | 18 
if Maii 10 s 32 30 18 
i | Emerſio Tertii. j- 
| 1730 Aprili 20 8 44 45 18 
e Emerſio Quarti. 


1720 Marti: 10 9 22 © dub: 
| Immerſio Quart. 
Martii 27 7 23 © 18 


An INDEX 


ccc, =_ T1 mock. x. 4 as; 2 n 8 „„ n * — 


| 


o 
— 
—_— \ 


N * 
S VI 


D 
x\ 


KO 


n 


45 „ 0 
LOA 


o by, 0 
. 
. 


— — — 


1 
% 


) * % 


\ 
* ** 
* * 
>, —— l x 
In, * 8 e bh 
_— » od Wh) * = 


— enen. 
4 ay 
> OG NO eee 
— V1 =_ = 9 W 
C ö de WJ = Vo 
N 1 we VS 


WW 


„ 
IJ 


_ ooo 


— 


m——_— — — — — ..; a Ng 


- 


7 
/ 
” 
= 
— 


. — 


* 


| 
| 
| 
| 
| 
* 
J 
| 


* 
2 - 
— 
- 


* 
. . 
„„ * 
— 2 2K 
— 
* 


4 — ? — — 


— — 
8 — 


AN PR 
I N T 10 HE 1 * 
Forty- fifth VOLUME 
OF THE 
Philoſophical Tranſactiont, 
For the YEAR 1748. 


: A. 
A4rdeen, Eclipſe of the Sun, Fuly 14, 1748. obſ. there, 
A. 490% P. 593. 

Aberdour Caſtle, Eclipſe of the Sun, Fuly 14, 1748. obſ. 


there by the Earl of Morton, M. le Monnier, and Mr. 


Short, u. 490, P. 582. 
Aery (Thomas) M. D. of the Cure of a Wound in the 

Cornea, and a Laceration of the Uvea, u. 488, p. 411. 
Air; its ſpecific Gravity, #. 488, p. 476. 


Air, Eclipſe of the Sun, July 14, 1748. obſ. there, . 490, 


P. 592. : 
Altar, a Reman, near Stanhope near Durham, with an 
Inſcription on it, #. 486, p. 173. 


 Aldifton, Eclipſe of the Sun, Fuly 14, 1748. obſ. there, 


#. 490, P. 591 


Alectus, a gold Coin of him ſound at Silchefter, u. 490, 
P. 610, 

Amphitheatre near Silc heſter, n. 490, p. 66. 

Ancinus (Titus) in a Roman Inſcription, #. 488, p. 409. 

Animal Subſtances, of their Generation by Mr. Needham, 
f. 490, P. 615. | 


Animal 


I WP . 1 N —— E X. — roo; cn eden 


Anima) or Vegetable Subſtances reſolve into one common 

Principle, or univerſal Seed, 2. 490, p. 654. 

Animals ſpermatic, . 490, p. 616. __ come from an 
Egg, u. 490, P. 627. 

Ani maltcules from Mutton-Gravy, # 490, p. 638. In a 

Liquid in the Ovaries of a Bitch, i. p. 641. Chaplet- 
like, 15. 647. Reſolve into lefler, ib. p. 653. 

Antimon), its ſpectfic Gravity, u. 488, p. 445. 

Apples of a mixed Breed, by Mr. Cook, 2. 490, p. 602. 

- Archimedes's burning Specula, b y M. Buffon, n. 489, p. 504. 

Arderon (Mr. Wm.) of large ubterraneous Caverns near 
Norwich, u. 432 P. 244. 
— of the Hearing of Fiſh, 3. 486, p. 149. 
Of their Feeling, ib. p. 150. Their Seeing, ib, P. 151. 
of a Mortification in the Tails of 
Roac hes confin'd in Glaſs-Jars, u. 487, p. 321. 

Afpes, Pot-; of the various Kinds by Dr. Mitchell, 
n. 489, P. 54t. 

Averdupois and Troy Pound, their Proportions, #. 488, 
P. 484. 

Aurelia Canadenſis, the Genſeng of the Chineſe, a. 486, 

P. 168. 

 Axford (Henry) his Caſe of recovering his Speech after 

ing and, n. 486, P. 1 


— — 


5 


Bacon 2 Lord Verulam, of ſpecific Gravities, 2 
488, P. 42 

Baical, a 5 2 486, p. 250. 

Bahama Iſl ands, Extracts out of the Appendix to the 
Natural Hiſtory of them, u. 486, p. 157. 

Baker (Mr. David Erskin) on Belemnitæ, u. 490, p. 598. 

— (ir Heary) feveral medical Experiments ot Elec- 
tricity, 2. 486, p. 270. 

* Bridge-town X Bills of Mortality, by Mr. Clark, 
” 3 

Barilla, 7 CE CERN Pot-aſh, 2. 489, P. 561. 

Barks, their ſpecific Gravities, u. 488, p. 461. 

Bartholinus (Tho. ) de Luce Animation, u. 488, p. 3 97. 

4 Barometer 


Barometer gives the Height of Mountains, . 486 
Barometrical Obi. of the Height of ſeveral Places in 
Siberia, n. 486, p. 256. 
Bath, a Roman Inſcription there, L. Vitellius, Sc. u. 488, 
D 
Baj-Salt, u. 487, p. 358. 
Belemnitæ, Mr. Baker junior on them, 3. 490, p. 598. 
Berlin, Eclipſe of the Sun, July 14, 1748. obſ. there, 
u. 489, P. 524. RA | 
Bevis (Jobn) M. D. of an Eclipſe of the Sun, Fuly 14, 
1748. obſ. at Mzr/lorough Houſe, . 489, P. 521. 
—— — Klectrical Experiments croſs the 
Thames, u. 485, P. 54. New River, ib. p. 62. Shooter S- 
Ai, tis Þ. 7. | 
Beza (Theodore) had a Light round his Eyes, 3. 488, 
P. 397- | ID 
Birch (the Rev. Mr. Tho.) an Infcription on a Roman 
Altar near Stanhope near Durham, u. 486, p. 173. 
Bird, a fort with two Pair of Wings, u. 486, p. 157. 
Birds dead, how to preſerve them, by M. Reaumur, 
u. 487, p. 307. 


Biſmuth, its ſpecific Gravity, #. 488, f. 444. 

Biſon Americanus, u. 486, p. 171. 

Bitumeas, their ſpecific Gravity, #. 488, p. 459. 

Black- lead, its ſpecific Gravity, #. 488, p. 447. 

Blight, in Wheat, Rye, &c. its Origin, #. 490, p. 647. 

Bobaki, mures Alpini, u. 486, p. 183. 

Bonnet (M. Charles) concerning Caterpillers, #. 487, 

300. 

2 of planing Seeds in Moſs, #. 486, 

P. 116. 


——— — 


Boyle (Hon. Robert) Eſq; of ſpecific Gravities, . 488, 


426. * | 
Bradley (James) D. D. Letter to-the Earl of Macclesfield, 


u. 4859 P. I. i 
Braſs, its he Gravity, #,-488, p. 432. 
RENE | Brocklesby 


of an apparent Motion in ſome of the fixed Stars, 


P. 25. 
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I. N D I X. 
Nn.) M. D. Abſtract of Mr: Kliz upon the 
and Hearing of Fiſhes, or ſome Account of a 
Treatiſe, intituled an Enquiry into the Reaſons, why 
the Author of an Epiſtle concerning the Hearing of 
Fiſhes endeayours to prove that they are all mute and 
deaf, u. 486, Pp. 233. 


— 


Account of the poiſonous Root 
lately tound among the Gentian, 2. 486, p. 240. 

Brownrigg (Wm. ) M. D. an Account of his Book, intituled 

the Art of making common Salt, &c. by Mr. Watſon, 

A, 487, P. 351. ; 

Bruni (Fo. Laurent.) M. D. of the medical Effects of 
Electricity, #. 486, p. 272. 

Bryce (Rev. Mr.) Obſ. Eclipſe of the Sun, July 14, 1748. 
at Aldiſton, u. 490, p. 591. | 

Bufalo of America, n. 486, Þ. 172. 

Buffon (M.) his Re-invention of Archimedes's burning 
Specula, u. 489, Pp. 504. 

—— - Notions concerning Generation, à. 490, p. 63 3. 

Burman (Fane) her Caſe, the Bones of a Fætus coming 
thro an Ulcer near the Navel, . 485, Pp. 121. 

Burgeſs (Mary) poiſon'd with a Root among Gentian, 
u. 486, p. 240. a 

Byrom (Fohn) M. A. Remarks on Mr. Feake's Short-hand, 
7. 488, p. 388. Remarks on Mr. Lodwick's Alphabet, 


2b. P. 401. 
G 


C (J.) of ſpecific Gravities, #. 488, p. 426. 

Cakulus, human, its ſpecific Gravity, a. 488, p. 464. 

Calves, of double Fætus's of, by Dr. 4e Cat, u. 489, p. 497. 

Carolina, Extracts out of the Appendix to the Nat. Hiſt. 
of it, #. 486, p. 157. | | 

Cajou or Caſſu Tree, u. 486, p. 161. 

Caſwell (Fohn) of ſpecific Gravities, 3. 488, p. 426. 

Cat (Claud. Nic. ks) M. D. of double Fxtus's of Calves, 
4. 489, P. 497. 

Caterpillers, M. Bonnet, concerning them, 3. 487, p. 300. 

Caterpiller, 


— — 


1 © 


Caterpillar, the Cornel, an Account of by Fo. Earl of 


Orren, and the Rev. Mr. Stelton, u. 487, P. 281. 
Cateshy (Mr. Mark) Extracts out of the Appendix to his 
Natural Hiftory of Carolina and the Bahama Iſlands, 
4. 486, P. 157. ; | 120 
Cat s-Eye, a precious Stone, its ſpecific Gravity, 2. 488, 
P. 451. | 
Owns, large ſubterranequs near Norwich, u. 486, p. 244. 
JJ IS... -. 
Chalk, ſoft like Paſte in Caverns, grows hard when ex- 
poled ro the Air, N. 486, P. 245. 3 
Chama longa, rugis aſperis, alba, S Pholas or Wing-Shell, 
2. 485, P. 47. 
Chaplet-like Animalcules, ». 490, Fa 647. 
Charles-toun, meteorological Obl. there by Dr. Lining, 
u. 487, p. 336. The great Heat there, 1b. p. 338. 
Chego the, an Inſect, n. 486, p. 162. | 
Child with a Tumour near its Anus, having the Rudi- 
ments of an r it, u. 487, p. 325. 
Children two Female joined together, Account by Dr. 
Parſons, u. 489, p. 526. 
Chocolate- tree, of the, u. 486, p. 160. 
Cbryſolite, its ſpecific Gravity, #. 488, p. 451. 
Chryftals, their ſpecific Gravity, x. 488, p. 450. 
Cinnabar, its ſpecific Gravity, 2. 488, p. 445. 
Cineres Ruſſici of the Diſpenſatory, . 489, p. 558. 
Circuit performed by the electrical Power, 2. 485, P. 50. 
Clark (Rev. Fohn) of the Bills of Mortality in Bridge- 
toum Barbados, n. 487, p. 3377. 
—— (Camuel) Eſq; brought a Teſera Dei Mart. Sediarum, 
u. 486, P. 221. 
Cold, the ſurpriſing in Siberia, an. 486, p. 259. The 
greateſt unknown, ib. 260. 
Conc ha longa Plinii, the Dottle, 2. 485, p. 45. 
Cooke ( Benz.) of a mixed Breed of Apples, u. 450, p. 602. 


of Animals in the dark, u. 488, p. 394. 
Copper, its ſpecific Gravity, 25 488, P. 439. 


of the Sparkling of Hannel and the Hairs of 


1 


Cornea, of a Wound i in it cured by Dr. Aery, n. 488, p. 
411. 

Cornel caterpillar, Ae of it by John Earl of Orrery 
and the Rev. Mr, Skelton, u. 487, p. 281. 

Corruption, what it is in a philoſophical Senie, 2. 490, 
p. 638. 

Cotes (Roger) of ſpecific Gravities, u. 488, p. 429. | 

Crabs-Eyes, an Account of them by Dr. Aounſey, u. 486, 
P. 174. Factitious, 7b. p. 179. 

Craz-ffp, ſome Particulars of chem, u. 486, p. 178. 

Crew (Nm.) Eſq; obſ. Eclipſe of the Sun, Fuly 14, 1748. 
near Haymouth, u. 490, p. 592. 

Croyland- Abley, an ancient Shrine from thence, ». 499, 


579 
Cillleder bone, Eclipſe of he Sun, July 1 4, 1 748. obſ. 
there, n. 490, p. 593. 
Cyprus of the Ancients, Account of it, by Dr. Garcia, 1. 
489, p. 564. Its various Names in various Authors 
and Languages, ib. p. 56 566. 


Dactylus, vulgo Dottie, a Shellfiſh, 2. yt +: 45. 

Damps proceed from ſalphureous 'Vapours, are not in 
chalky Caverns, 2. 486, p. 245. 

Date, an ancient one at Walling, [x 182 | 2. 490, p. 613. 

Date-Maſcle, the ; 'or 5. Tables n. 485, P. 46. 

Davies ( Richard) M. D. Tables of ſpecific Gravities, 
u. 488, P. 416. 

Diamonds, their ſpecific Gravity, . 488, p. 451. 

Digzins (Mary) poiſoned with a Root among Gentian, 
n. 486, p. 241. 

Diving under Water, Sounds hoard, Experiments by 
Mr. Arderon, u. 86, p. 15 

Doddriage (Rev. 5.) B D. D. of a Wether giving Suck to a 
Lamb, and of a monftrous Lamb, u. 489, p. 502. 

Dodſon (Fames) of ſpecific Gravities, u. 488, p. 435- 

Dottle or Dotting Bache a Shell-fiſh from Mahon 
Harbour, by Mr. More and Dr. Parſons, n. 48 55 P. 44+ 
Concha longa Plinii, ib. p. 45. A. 

- 


IN D E X; 
Drake (Mr. Francis) of the Bones of 2 Fetus diſcharged 
_ thro” an Ulcer near the Navel, 2. 485, P. 121. 
Dream, Mr. Axford recover'd his Speech by a frightful 
one, after having been dumb 4 Years, 2. 486, p. 148. 
Dumb, Mr. Axford, who had been 4 Years ſo, recover'd 
his Speech on a ſudden, n. 486, p. 148. 
Dunge, Eclipſe of the Sun, Fuh 14, 1748. obſ. there, 


8. 499, P. 592. | 
E. 


Earth's Axis, a Diminution of its Taclination, u. 485, P. 14. 

——- Diameter at the Equator, and at the Poles, as 
230 to 229, by Sir Iſaac Newton, u. 48 5, f. 37. 

Earths, their ſpecific Gravities, #. 488, p. 455. 

Earthquake at Taunton, Fuly 1, 1747. by Mr. Forſter. 

3. 488, P. 398. 

Eclipſe of Fly 14, 1748. at Aberdour, u. 490, p. 582. at 

Eainburgb, u. 490, p. 590. at Aldifton, ib. p. 591. at 
Aberdeen, ib. p. 593. near Haymonth, ib. 592. at Air, 
ibid. at Dundee, ibid. at New-Macchar, ib. p. 593. 
at Elgin, ib. p. 594. at Culloden- honſe, ib, p. 595. in 
the Orkney Iſlands, ib. p. 596. 

of the Sun, the ſame bil. at Marlboroug he houſe, 1:489, 
P. 521. at Luffwick, ib. P. 523. at Berlin, ib. p. 526. 

- Solis, Nov. 5, 1706. in Paraquaria, Mart. 11, 170g. 
Fan. 18, 1730, u. 499, p. 667, 669. 

Edinburgh, Eclipte of the Sun there, Fuly 14, 1748. 
2. 490, P. 590. 

Eels in Paſte, vivi arous, A. 14 P. 631. 

Eggs tranſported thro the Air, 2. 490, P. 630. 

Eledrical Experiments by Dr. Hales, u. 488, 7 P. 409. 

—— by Vn. Wai, croſs the Tha, 
. 485, P. 52. along. oy New River, ib. p. 62, 67. at 
Et s Fill, ib. p. 7 


— — 145 Mr. Francklin, u. 485, P. 98. 
— Fire, of divers Colours from different Bede, 
A. 438, P. 410. 


—-—— Power, the, 8 a” Circuit thro” nori- 
electrical vg A. 48 55 P. 49 > Grey croſs the 
Thames, ib. P. 52. 2 
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Elctricitas ad uſus medicos applicata per D. Winklerum, 


I N D E X. 


3. 486, p. 263. per D. Pixati. ibid. 
Electricity and Sound, Experiments concerning their re- 
ſpective Velocities, by Mr. Warſon, n. 485, p. 49, 83, 85. 
its Nature and Properties explain'd by Mr. 
Watſon, u. 485, Pp. 49. its Exploſion greater from hot 
Water than from cold, ib. p. 109. 
its Velocity, 2. 485, p. 83, 85. inſtantaneous 
in 2 Miles, #619. p. 90. 
—.— Enquiries into its Nature and Properties, 3. 485, 
p. 93. its Effects in vacuo, ib. p. 120. 
Experiments by F Abbe Noll, u. 486, p. 187, 
— Medical Experim. by Mr. Baker, u. 486, p. 270. 
-of its Laws, by Mr. Ellicott, u. 486, p. 195, 
203, 213. 8 
- fires Fuſtian, 2. 487, p. 323. 
Eiſenſchmid ( Fok. Caſpar) de ponderibus et menſuris, a. 488, 
427. A 
Be... — — of the Proportion of the ſpecific 
Weights of certain Fluids in the Winter and Summer, 
u. 488, p. 481. | 
Elin, Eclipfe of the Sun, July 14, 1748. obſ. there, 
a. 490, f. 593+ = 
Ellicott (Mr. John) of the Laws of Electricity, 3. 486, 
P. 195, 203, 213. 1 5 | 
al of the ſpecific Gravities of Diamonds, 


1. 488, P. 433. | 
Embryo, where formed, u. 490, P. 622. 
——  Rudiments of one in a Tumour near the Azvs of 
a Child, 2. 487, P. 3 25. | 
Equinox, its Preceſſion 50 in a Year, 3. 485, p. 2, 9. 
Eye, Wounds in the Cornea and Uvea cured by Dr. Aer), 
u. 488, Pp. 411. * | 
Fahrenheit (Gabriel) of ſpecific Gravities, u. 488, p. 432. 
Fannius Palemon (O. Rhemnius) de ponderibus et menſuris, 
u. 488, P. 419. ; 
Farina fecundans of Flowers are filamentous, and in a 
vegetating State, Mr. Needham, u. 490, p. 649. 


Feeling 


11 DX. 
Feeling of Fiſh, of it by Mr. Arderon, n. 486, p. 150. 


Fire everlaſting, in Perſia, by Dr. Mounſey, u. 487, p. 296. 


—  Worthippers of it, ibid. p. 297. 

Fires, a Propoſal to check their Progreſs by Dr. Hales, 
a. 487, Pp. 277. by Dr. Mortimer, ibid. p. 382. 

Eiſh kept in Jars of Water, 2. 487, P. 321. 

Fiſhes, dead, how to preſerve them, by M. Reaumur, 
#. 48, p. 319. | 

—— ot their Hearing by Mr. Arderon, u. 486, p. 149. 
Their Feeling, ibid. p. 154. Their Seeing, ib. p. 150. 

—— upon the Sounds and Hearing of them by Mr. Klein, 

7. 486, p. 233. that they are all mute and deaf, ibid. 

that they fleep, ib. p. 235. | 

Flannel, of its ſparkling in the dark, by Mr. Coke, 
1. 488, Pp. 394 ; Ny 

Fluids, various, their ſpecific Gravity, u. 488, p. 472. 

Felkes, (Martin) Eſq; P. R. S. of ſpecific Gravities, x. 488, 
P. 416. 

3 a Note on Mr. Ellicott's Paper on Electricity, 
u. 486, P. 20 2. | 

Fxtus, the Bones of one coming thro” an Ulcer near the 
Navel, à. 485, p. 121. Lodged in the Fallopian Tubes 

13 Years, #. 486, Pp. 131. | 

Fetns's of Calves double, by Dr. le Cat, u. 489, p. 497. 

two Female Children joined, Account of by Dr. 

Parſons, u. 489, p. 525. 8 

Force, the Newtonian Meaſure of it, 2. 489, p. 514. the 
Leibnitzian, ib. p. 516. is 

Forfter (Rev. Mr. John) of an Earthquake at Taunton, 
July 1, 1747. u. 488, p. 298. 

Fothergill (Fohn) M. D. an Account of the Flora Sibirica, 
Auct. D. Gmelin. u. 486, p. 248. 

Francklin (Mr.) Electrical Experiments, u. 485, p. 98. 

Frazer (Mr. Duncan) obſ. Eclipſe of the Sun, July 14, 
1748, at Culloden-houſe, u. 490, P. 595. 


 Frotheringham (Samuel) of a metalline Thermometer, 

u. 485, P. 129. : 8 
Heind (John) M. D. of ſpecific Gravities, à. 488, 
Fuſtian 


P-. 430. . . 


I 
Fuſtian ſet on fire by W 1. 487, P. 323. 


Garcin (Taurence) M. D. of che Cyprus of the Ancients, 


v. 439, P. 504- 
Gems, their ſpecific Gravity, 7. 488, p. 450. 
Gentian, a poiſonous Root found among it, by Dr. 


r 486, P. 240. 
crerm; an Almond, moving Atoms produced from it, 


A. 490, P. 636. 

Germs, of pre- exiſtent, in Nature, A. 490, p. 6 33. 

Gbetalius (Marinus) de variis corporum generibus gravitate 
et magnitudine comparatis, u. 488, p. 422. 

Giants Cauſeway in Ireland, an Account of 1 it by Richard 
Pococte LL. D. 2. 485, p. 124 

Ginſeng, a Plant of the Chineſe, in Virginia, u. 486, p. 168. 

Glacies Mariæ, where found, 2. 486, p. 254. 

Glaſs, its ſpecific Gravity, 7. 488, Pp. 450. 

— a, full of Water, with a Wire put into it, its Effect 


in Hl. Arickzy, n. 478, p. 59. 
a Plate of, lined with Leaf-Silver, its Effect in 


electrical Experiments, u. 485, Pp. 104- 
Gmelin (Joh. Georg.) Flora Sibirica, /rve Hi. Plantarum 
Sibrrie cum tabulis æri inciſis, Vol. I. 2. 486, p. 248. 


Geld, its ſpecific Gravity, #. 488, p. 436. 
Gonzaga Carolus) D. Mantuæ, his Skin ſhined in the 


dark, 2. 488, p. 397. 
Graham (George) of the - ſpecific Gravities of Gold and 


Silver, 2. 488 5. 

A. Obi. = the Variation of the magnetic 

"Noodle at London 1745 — 1747, 1. 487, P. 279. 

Grains, the different Weight of a cubic Foot of Various, 
u. 488, p. 482. | 

Granates, their ſpecific Gravity, u. 483, p. 450. 

Gravities Specific, Tables by Dr. Davies, u. 488, p. 416. 


various Authors, ib. p. 418. 
Gravity ſpecific, the 8 of ſome Bodies in Winter 


and Summer, #. 488, p. 481. 
— - a Table to compare it in 12 Bodies, by 


1 488, P. 485, 488. Griſchow 


— — 


1 


Griſc how · ( Auguſtine Nathaniel) Obſ. of two Paraſelene 3, 


g. 20, 1747. N. S. at Paris, with an Account of the 

Obſ. ofthe Eclipſe ot the Sun, Fuly 14, 1748. O. S. as 
taken at Berlin, u. 489, p. 524. 5 

Gums, their ſpecific Gravity, 2. 488, f 460. 


Gunnery, the Motion of projectile, by Tho. Simpſon, u. 


486, p. 137. ; : 
Gunter (Edmund) of the ſpecific Weights of Metals, 
n. 488, P. 423+ Of = 


Hales (Rev. Stephen) D. D. ſome electrical Experiments, 


2. 488, p. 409. His Ventilators, 7b, p. 410. a Pro- 
poſal to check the Progreſs of Fires, ». 487, p. 277. 
Hair of Animals ſparkling in the dark, by Mr, Cooke, 

u. 488, p. 394. ; . 
Harris (John) D. D. of ſpecific Gravities, 2. 488, p. 428. 


Hariſoeker firſt diſcover'd the ſpermatic Animals, 2. 490, 


P. 016. 


Haſſe! (Richard) Eſq; of a Piece of Lath thruſt into a 
flan's Eye, 3. 489, P. 520. 


Hauksbec (Mr. Francis) of ſpecific Gravities, #. 488, 


P. 430. 
Ha mouth, Eclipſe of the Sun, July 14, 1748. obſ. near 
It, #. 490, P. 592. 

Hearing of Fiſh, of it, by Mr. Ard:ron, u. 486, p. 149. 
Hearing of Men under Water, by Mr. Arderon, u. 486, 
1 ä 
Heat, great at Charles-town, to 126 Deg. u. 487, p. 338. 
Fight of Mountains taken by a Barometer, . 486, p. 255. 
Hill (Mr. Fobn) Obſ. on the Semen of a Dog, 3. 490, 

632. | 
Hag (Mr. James) of the Immerſions and Emerſions 
of Fupiter's Satellites for 1750, #. 487, p. 373. 
Homberg (M.) of the Expanſion and Contraction of Bo- 
dies, u. 488, p. 426. : 1 
ot the Proportion of the ſpecific Weights of 
certain Fluids in the Winter and Summer, ». 488, 
P. 481, 5 
g Hux ham 


I DX. 

Huxham (John) M. D. of a Child with a 'Tumoup near 

the Anus, having the Rudiments of an Embryo in it, 
a. 487, P. 325- = 


aciath, its ſpecific Gravity, u. 488, p. 451. 
ba, a Glaſs, cover'd — and without with Leat- 
Silver; its Effect in electrical Experiments, #. 485, 
p. 105, with Leaf-Braſs, 76. p. 109. 
17 (Samuel) Elements of Short-hand, #. 487, P. 345. 
cy Lake, 7. 486, p. 253. 8 | 
Ingram ( ohn) Inventor of a Machine for cutting Watch- 
Wheels, 2. 485, p. 128. 
Inſcription, a Roman, found at Path by Dr. Stukely, 
. 488, P. 499. 
— on a Roman Altar at Stanhope near Durham, 
4. 486, p. 173. | 
Inſects, ot their Generation, 3. 487, p. 292. 
dead, how to preſerve them, by M. Reaumur, 
1. 487, p. 319. ; 
John on (Maurice) Eſq, of a metalline Thermometer, 
n. 485, p. 128, 
Iron, its ſpecific Gravity, #. 488, p. 440. 
Irwin (Rev. Mr.) Obſ. Ecliple of the Sun, July 14, 
1748. at Flgin, u. 490, p. 594. 
Ivory, its ſpecific Gravity, 2. 488, p. 465. 
Jupiter s Satellites, the Immerſions and Emerſions of 
them by Mr. Hodgſon, 1750. u. 487, P. 373. 
—— — Flip variæ . Paraquariæ, d P. P. 
Soc. Feſt, u. P. 672, 674. 
Jarin (Fame ) N. B. of . Gravity of human 
Blood, #. 488, p. 9 8 
Kali or Glaſswort to make Por-aſh, ». 489, p. 561. 

Kelp, and A what, #. 489, p. 550. | 
Klein (Fac. Theodor.) R. P. Gedan. Secr. Hiftoria naturalis 
Muris Alpini, u. 486, p. 180. 
of the Sounds and Hearing of Fiſhes, or ſome Ac- 
count of a Treatiſe, intituled, An Inquiry into the 

Reaſons 


1 


Reaſons why the Author of an Epiſtle concerning the 


Hearing of Fiſhes, endeavours to prove that they are 
all mute and deaf, 2. 486, 


233. 
Kirkwall in Pomona, one of the Orkney Iſlands, Obf.: 


Eclipſe of the Sun, Fuly-14, 1748. there, 2. 490, p. 596. 
Lamb, a monſtrous one, by Dr. Doddridge, u. 489, p. 503. 
Lath, a Piece of one thruſt into a Man's Eye, z. 489, 

P. 520. 

Latitado Aſſumptionis et S. Ignatii in Paraquaria, u. 490, 
P. 673. 

Latitude of ſeveral Places in Scotland, u. 490. Aberdonr 
Caſtle, p. 553. Alliſton, p. 591. Netherbyres, P. 592. 
Air, ib, Dundee, ib. Montroſe, p. 593. Aberdeen, ibid. 
Elgin, p. 594. Culloden-houſe, p. 595. Kirkwall in Po- 

mona, Orkney Iſlands, p. 596. 

Lead, its ſpecific Gravity, 3. 488, p. 438. 

Leather, dry, excites Electricity ſtrongly, 2. 485, p. 117. 

Leibnitz (M. John) his Meaſure of Force, 2. 489, p. 516. 

Lerch ( ) M. D. of the everlaſting Fire in Perfa, 
1. 487, P. 297- 

Leevenhoeck of ſpermatic Animals, 2. 490, p. 617. 

Lining (Fohn) Dr. of the Weather in South-Carolina with 
metcorological Obſ. in Charles-tcwon, u. 487, p. 336. 
Liquids, their Velocity increaſed in ſmall 'Tubes by 

Electricity, #. 486, p. 188. 

Loadſtones, their ſpecific Gravity, z. 488, p. 446. 

Lodwic“ (Mr. Francis) Remarks on his Alphabet, 2. 488, 
P. 401. 

Lowndes (Mr.) his Improvement in making Salt, 2. 457, 
P. 35J. 

Luſfwic, an Eclipſe of the Sun, Fuly 14, 1748. obſ. 
there by Mr. Day, u. 489, p. 523. 

Luna occultavit Satellitem et ipſum Fovem, Dec. 9, 1729. 
2. 490, p. 670, 673. 

Lune Eclipſes Paraquariæ, obſe Apr. 16, 1797. Apr. 4, 
1708. Aug. 8, 1729. Dec. 1, 1713. Mart. 26, 1717. 
Feb. 24, 1728. Mart. 4. 1700. 

. Lyttleton (Rev. Charles) LL. D. Dean of Exeter, of a 

beautiful Nautilites, u. 487, P. 3 20. 

10 * M. 


TH DW TE 


R M. 
ML. in the Exergue of Coins of Carauſius and AlleFns, 
may ſtand for Mes Londinenſis, u. 490, p. 610. 
Macc bar, New-, Ecliple of the Sun, Fuly 14, 1748. obſ. 
there, 7. 490, p. 593. | 
Aacclesfield (George) Earl of, Dr. Bradley's Letter to him 
on a Motion in tome of the fixed Stars, #. 485, P. 1. 
Mackenzie (Mr. Murdock) obſ. Ecliple of the Sun, July 
I4, 1748. at Kirkwall in Pomona one of the Orkney 
Iſlands, #. 490, p. 596. 
Magnetic Needle, its Variation at London, 1745,—1747+ 
by Mr. Graham, u. 487, p. 279. 

Mair (Mr. John) obl. Ecliple of the Sun, Fuly 14. 1748. 
at Air, u. 490, p. 592. 

Man, one giving Suck, 3. 489, p. 502. 

Marble, its ſpecific Gravity, 2. 488, p. 455. 

Mark (Mr.) obſ. Eclipſe of the Sun, Fuly 14, 1748, at 
Dundee, u. 490, Pp. 592. 

Marl oro g h- houſe, an Eclipſe of the Sun obſ. there FuJy 
14, 1748, 2. 489, P. 521. 

Marmot, mus Alpinus, u. 486, p. 182: 

Maupertuis (M. Petr. Ludov. 40 Notions on Generation, 

1. 490, P. 633: 

Mercury, its ſpecific Gravity, 2. 488, p. 437. 

Merſenni (Marinus) of the ſpecific Gravities of Metals, 
1. 488, p. 424. g 

Metals, of their ſpecific Gravity, 2. 488, p. 43 6. 

— conduct beſt the electrical Power, . 485, p. 50. 

HAeteorclogical Obſervations in South Carolina by Dr. Lining, 

. 487, P- 336. 

Miles (Rev. Henry) D. D. of the Storm of Thunder, June 
12, 1748, 3. 488, p. 383. | | 

— with Mr, Reid's Eſſay on Ouan- 
rity, 0, 489, P. 505. IC 

Minerals, their ſpecific Gravities, 2. 488, p. 444. 

Mitchell (John) M. D. of the various Kinds of Pot-aſh, 
u. 489, p. 541. | | | 

Mocaſin, the ancient Shoe of the Indians, u. 486, p. 159. 

Monnier, 
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Monnier (Petrus Carolus) obſ. Eclipſe of the Sun, July 
14, 1748. at Aberdour, u. 490, P. 582. . 

Monreſs, Eclipſe of the Sun, July 14, 1748. obſ. there, 
2. 490, P. 593. | IS 

Mont blanc, its Height above the Sea, u. 486, p. 258. 

Moon, mock, fee Paraſelene. 

——- a Circle round it, Oc. 20, 1747. N. S. obſ. at Paris 

by Mr. Griſchow, u. 489, p. 524. 

More 5 r. (Samuel) of the Dattle-fiſb, from Ma bon- Harbour 

4. 485, . | 

Mortality, Bill: of, in Bridge-town Barbados, by Mr. Clark, 

* 457, p. 345. 

Mortifications, their Cauſe, according to Mr, Needham, 
2. 490, P. 649. | 

Mortimer (Cromwell) M. D. Secret. R. S. Extracts out 

of the Appendix to the Natural Hiſtory of Carolina 

and the Bahama Iſlands, by Mzrk Catesby, u. 486, 
P. 157. 

—d of a Clergyman born with two 
Tongues, x. 486, p. 232. 

—  —— Addition to Dr, Hales's Propoſal of 
preventing the Progreſs of Fires, 2. 487, P. 382. 

Morton (Fames Earl of) obſ. Ecliple of the Sun, Fuly 14, 
1748. at Aberdour, u. 490, p. 582. 

Meſs, Seeds planted in it, by Mr. Bonnct, n. 486, p. 150. 

Meunſey (Fames) M. D. the Caſe and Cure of a Woman 
from whom a Tatus was extracted, that had been 
lodged 13 Years in one of the Fallopiaz Tubes, u. 486, 

131. 
— Te! - — of the everlaſting Fire in Perſia, u. 487, 
296. | 

E] _ — of a Fiſh called in Rufia, Daab, and of 

Crabs-Eyes, u. 486, Pp. 174. 

Mountains, their Height taken by a Barometer, 2. 486, 
Pp. 225. 

Multinomials, of their Fluents, by Mr. Simpſon, u. 487, 
P. 328. : 

Murmel Thieve, mures Alpini, u. 486, p. 182. 
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Mus Alpinus, hiftoria ejuſdem per Dr. Klein, 1.486, p. 180. 
Miſele, the Date-, u. 485, p. 46. 

M ſſcovy-Glaſt, where found, u. 486, Pp. 254. 

Maſgrave (Dr.) of ſpecific Gravities, #. 488, p. 426. 
Mafimom of the Ancients, u. 486, p. 253. 

Myusk- Animal, its Country, 2. 486, b 253. 
Muſschenbroeck (Peter) van, of ſpecific Gravities, 2. 488, 
. produced Animalcules, 2. 490, p. 637. 
Mytulus cylindroides, or Dactyliformis, the Dottle, 2. 485, 


46. 
P. 4 N 


Naphtha, black and white in Pera, by Dr. Mounſey, 
u. 487, P. 298. | 

Nautilites, a beautiful one by Dr. Lyttleton, u. 487, p. 320. 

Needham (Mr. Turbervil) of the Generation, Compoſition, 
and Decompoſition, of Animal. and Vegetable Subſtances, 
2. 490, P. 617. 

News- River, electrical Experiments made along it, 3. 485, 
P. $2, 62, 67. 5 : => 

Newton (Sir Iſaac) Knight, of ſpecific Gravities, 2.488, 
p. 428. | 

— — ——— hjs Meaſure of Force, 2. 489, p. 514. 

Ninſein, a Plant of the Chineſe, in Virginia, u. 486, Pp. 168. 

Nollet (F Abbe) concerning Electricity, 2. 486, p. 187. 

Norwich, large ſubterraneous Caverns near, 2. 486, p. 244. 
caved in, 1b. 247. 


O. 

Obſervationes variæ in Paraquaria 1706, — 1730. 2. 490, 
P. 667. 

Oils, their ſpecific Gravity, . 488, p. 475. 

Ores, their ſpecific Gravities, #. 488, p. 444- 

Orkney Iſlands, Eclipſe of the Sun, Faly 14, 1748. obſ. 
there, 7. 490, P. 596. 

Orrery (John Earl of) of the Cornel-caterpiller, u. 487, 
P. 281. N 

Ova and Ovaries of Females, Vall iſuieri et Buffon's Opinion 


ot them, 2. 490, p. 649, 641. 
Ougbtred 


I N D 8- X. 


Ong btred (Nm.) of ſpecific Gravities, #. 488, p. 423. 
Oxford Society, of ſpecific Gravities, x. 488, p. 425. 
* 


Paraquariæ variæ Obfſ. aſt ronamicæ habite a PP. Soc. Feſt, 
u. 490, P. 667, 674. 

Paris, two Paraſelene's obſ. there, OF. 20, 1747. N. S. 
by Mr. Griſc hom, u. 489, P. 5 24. 

Parſons (James,) M. D. Obl. on certain Shell-fiſh lodged 
in a large Stone from Mahon Harbour, 2. 485, p. 44. 

— ä of a preternatural Conjunction of two 
Female Children, u. 489, p. 526, 

Pearls, their ſpecific Gravity, 2. 488, p. 464. 

Pearl-aſhes, what, 7. 489, Pp. 545, 558. 

Perrine (John) his Wife, a monftrous Child, 3. 487, 
Pe 325. F | 

Perſpiration, inſenſible, increaſed by Electricity, 2. 486, 
p. 190. 

Petit (Petrus) of ſpecific Gravities, x. 488, p. 424. 

Phial, a glals, full of Water, well-cork'd with a Wire 
in it, its Effects in Electricity, z. 481, Pp. 253. 

— — fillid with Iron Filings, and coated with 
Sheet-Lead, its Effects in Electricity, 2. 485, P. 53. 

Pholages, a fort of Shell-fiſh, u. 485, Pp. 44. 

Pivati (Jeb. Franciſcus) Experimenta ele rica medica, 
4. 486, P. 263. 

Plinius de Marmctis, u. 486, p. 184. 

2 of the different Weights cf ſome Grain, 2. 488, 

418. 

8 (Richard) LL. D. of the Giants Cauſeway in 
Ireland, u. 485, P. 124. ö 

Poiſon, a poiſonous Root found among Gentian, u. 486, 
p. 240. 

Poliniacus (Card inalis) de muribus Alpinis Bobac, u. 486, 


185. 
Pot (Mr.) poiſoned with a Root among Gentian, u. 486, 
P. 241. 
Por- aſt, of the various Kinds, by Dr. Mitchell, u. 489, 

P. 541, 558. c 
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I N D E X. 


Preſerving dead Creatures for Muſeums, by M. de Reuu- 


mur, 1. 48, p. 304 

Produttive Force, that there is a real, n Nature, . 490, 
p. 645. 

Projectiles, of their Motion, by Tho. Simpſon, u. 486, p. 13. 


Q. : 
Quab, a Fiſh fo called in Ruſſia, from Dr. Mouvſey, 


n. 486, p. 174. 
Quadrupeds, dead, how to preſerve them, by M. Reaumur, 
n. 487, p. 319. 
Quantity, an Eſſay on, by the Rev. Mr. Reid, from Dr. 
Miles, n. 489, p. 50s. 
Quito, its Height above the Sea, u. 486, p. 257. 
R 


Rats des Alps, mures Alpini, u. 486, p. 182. 

Reaumur (M. Renatus Anton. de) Method of preſerving 
dead Animals for Muſeums, u. 48y, p. 304. 

Reid (Rev. Mr.) an Eflay on Quantity, and fimple and 
compound Ratio's, applied to Virtue and Merit, 1.489, 

. 505. | 

* obſ. Eclipſe of the Sun, Fuly 14, 1748. 
at New Macchar, u. 490, p. 593. 

Reptiles, dead, how to preſerve them, by M. Reaumar, 
#. 437, 319. 

Reſins, their ſpecific Gravity, 7. 488, p. 4.60. 


Roaches, a Mortification in the Tails, u. 489, p. 321. 


Roberts ( Edward) a Piece of Lath thruſt into his Eye, 
n. 489, p. 520. 

Roche (Mr. Robert) of Puſtian ſet on Fire by Electricity, 
u. 487, p. 323. 

Roc - Salt, u. 487, P. 358. 


Sal Rupium, the Rock-Salt of the Chemiſts, u. 48, p. 358. 


Salt, the Art of making the common, by Dr. Brownrigg, 
u. 487, P. 351. by Mr. Lowndes, ib. p. 355. 

— Rock, Bfy-Salt, white Sw, ib. p. 358. 

Salts, their ſpecific Gravity, u. 488, p. 468. 

Salt-Pits, to be made in England, u. 487, p. 369. 


Sapphires, 


Sappbires, their ſpecific Gravity, u. 488, p. 450. 
Saturnus habuit anſulas valde exiles, dein anſulis penitus 
orbatus, u. 490, P. 673. 3 
Sediarum Deus Mars, on a Teſſara, n. 486, p. 225, 231. 
Seeds, planted in Moſs, by Mr. Bonnet, n. 486, p. 156. 
Seeing of Fiſh, of the; by Mr. Arderon, u. 486, p. 15:1. 
Segontiaci, their Bounds, u. 490, p. 603. 
Semen, male, Examination of various Sorts of, x. 4.90, p.642. 
—--a univerſal, by Mr. Needham, u. 490, p. 654. 
Semi-Metals, their ſpecific Gravities, u. 488, p. 444. 
Series, affected by radical Signs, by Mr. Simpſon, u. 487, 
. 328. | 
Seil fiſh, the Dottle, lodged in a great Stone from Mabon 
Harbour, by Mr. More and Dr. Parſons, u. 48 5, Pp. 44- 
Shining, Men, Animals, and various things, in the dark, 
n. 488, p. 397. | 
Short (Mr. James) Obſ. of the Eclipſe of the Sun, Fuly | 
14, 1748. at Aberdour, n. 490, p. 582. | 
Short-band Elements, by Mr. Feake, u. 487, p. 345. | 
———— Mr. Byrom's Remarks on Mr. 7eake's, u. 488, 
P. 388. 5 
Shooter s-Hill, electrical Experiments there, u. 485, 


p. 77, 86. 
Shrine, an ancient; from Croyland, by Dr. S$tukely, u. 490, 


579. 
G re bift. Plantarum, ſive Flora Sibirica, vol. 1. u. 486, 
Þ. 248. | 
Siberia, the Height of ſeveral Places above the Sea, taken 
by barometrical Obſervations, x. 486, p. 256. 
= of the ſurpriſing Co/d there, u. 486, p. 259. 
Silebeſter, of its preſent State, by Mr. Ward, u. 490, P. 603. 
Silwer, its ſpecific Gravity, u. 488, p. 438. 
Simpſon (Tho. ) Mr. of the Motion of Projectiles near 
the Earth's Surface in Gunnery, u. 486, p. 137. 
— — - -— of the Flr nts of Multinomials and Series 
affected by radical Signs, which do not begin to con- 
verge till after the ſecond Term, 1. 497, p. 328. 
; Skelton 
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Skelton (Rev. Mr. Philip) of the Cornel-caterpillr 
u 487, p. 291. | 

Smethwick (Mr.) of ſpecific Gravities, 8. 488, p. 424. 

Solis Eclipfis, Nov. 5, 1706. Mart. 11, 110g. Fan. 18, 

1730. in Paraquaria obſ. u. 490, p. 667, 669. 

Sound and Electricity, of their reſpective Velocities, by 
Mr. Watſon, u. 48 5, p. 49, 81, 85. | 

—— its Velocity, . 485, p. 81. | 

Sounds, heard under Water, by M. I Abbe Nollet, u. 456, 
P. 237. 

—— Water, Experiments by Mr. Arderon, u. 486, 
p. 15 

Sparklmg, Animals, and various things, in the dark, 
n. 488, p. 397. 

Specific Seeds to each Plant, u. 490, p. 627. 

Specula, burning, of Archimedes, revived by M. Buffon, 
u. 489, Pp. 504. 

Spermatic Animals, u. 490, p. 616, 617. 

Spon (M.) des Rats des Alps, u. 486, p. 185. 

Squire (Samuel) D. D. Archdeacon, the Caſe of Mr. 
Axford, who recovered his Speech after having been 4 
Years dumb, u. 486, p. 148. 

Stamina prima of Animals and Plants, u. 490, P. 633. 

Stanhope near Durbam, an Inſcription on a Roman Altar 

there, from the Rev. Mir Birch, u. 486, P. 173. 


Stars, fixed, an apparent Motion in ſome of them, by 
Dr. Bradley, 1. 485, P. 1. 

Steel, its ſpecific Gravity, u. 488, p. 440. 

Stewart (Mr. Matthew) obſ. Eclipſe of the Sun, July 14, 
1748. at Edinburgh, u. 490, p. 590. 


-——— (Mr. 7ohn) of the ſame at Aberdeen and Monroſs, 


ib. P. 593. 

Stone of the Bladder, its ſpecific Gravity, 1 488, p. 464. 
Stones, their ſpecific Gravities, . 488, p. 455. 

Stretbam in Surry, a Thunder- Storm there June 12, 1740. 
n. 488, p. 383. 

Stukely (Rev. Win.) M. D. a Roman Inſcription at Bath, 
u. 488, p. 409. 


Stukely, 


IN D E X. 


tukely, Ori) of the ancient Shrine from Croyland, n. 490, 

22 7 P. Bonaventura.) Soc. Feſu, obſ. aftronomice variæ 
Paraquaria babitz, n. 490, p. 667, 674. 

Sulphurs, their ſpecific Gravities, u. 488, p. 459. 

Sun, eclipſed, July 14, 1748. obſ. at Mar/borough-bouſe, 
by Dr. Bevis, u. 489, p. 521. at Luffwick, by Mr. Day, 

ib. p. $23. at Berlin, * Mr. Griſebom, ib. p. 326. 


aunton, an Earthquake there, 7uly 1, 1747. 1. 488, 
P. 398. | 
le, an Account of a Roman; Dei Martis Sediarum, 
by Mr. Ward, u. 486, p. · 11149. 
—— boſpitalis, u. 486, p. 226. Frumentaria, ib. p. 225. 
Militaris, ib. p. 228. Paganica, ib. p. 231. 
Teſſerarius, an Officer among the Romans, u. 486, p. 229. 
Thames, electrical Power carried croſs the, u. 485, p. 52, 54. 
Thermometer, Fabrenbeit's, ſunk to 120 Degrees below 
o. in Siberia, n. 486, p. 259. de Liſles to 280, ibid. 
Its Ball ſhould be always dry, 1b. p. 261. 
—— at 126 Deg. in Charles-town, u. 487, p. 338. 
— a metalline, by C. Mortimer, u. 485, p. 130. 
buy Sam. Frotberingbam, ibid. 128. 
Thunder, a Storm of it, June 12, 1748. by Dr. Miles, 
oi. 488, P. 383. if | | 
Tides, the Sun's Force and the Moon's, as 1 to 4, Sir 
 -Tſaac Newton, n. 485, p. 37. 
Tin, its ſpecific Gravity, u. 488, p. 440. 
Tongues, a Clergyman born with two, u. 486, p. 232. 
Topaz, its ſpecific Gravity, u. 488, 5. 452. 
Troy and Averdupois Pound, their Difference, x. 488, 
484. 
7. 2 (M. Abrabam) Abſtract of M. Bonnet on Cater- 
pillers, u. 487, Pp. 200. | 
Tumble turds, an Inſect, u. 486, p. 163. 
V. 
Valliſuieri ( ) of the Ovaries of Females, . 490, 
P. 640, 


— 


! 


in ® Vanellce, 
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Skelton (Rev. Mr. Philip) of the Cornel-caterpller, 
u 487, p. 281, . 

Smethwick (Mr.) of ſpecific Gravities, 1. 488, p. 424. 

Solis Eclipfis, Nov. 5, 1706. Mart. 11, 1909. Fan. 18, 
1730. in Paraquaria ob. u. 490, p. 667, 669. 

Sound and Electricity, of their reſpective Velocities, by 
Mr. Watſon, u. 48 5, p. 49, 81, 85. 

— its Velocity, . 485, P. 81. 

Sounds, heard under Water, by M. I Abbe Nollet, u. 486, 
P. 237. 

——-- under Water, Experiments by Mr. Arderon, u. 486, 
P. 154. 

Sarkling, Animals, and various things, in the dark, 
u. 488, p. 397. 

Specific Seeds to each Plant, . 490, p. 627. 

Specula, burning, of Archimedes, revived by M. Buffon, 
u. 489, P. 504. 

Spermatic Animals, 1. 490, P. 616, 617. 

Spon (M.) des Rats des Alps, u. 486, p. 185. 

Squire (Samuel.) D. D. Archdeacon, the Caſe of Mr. 
Axford, who recovered his Speech after having been 4. 
Years dumb, x. 486, p. 148. 

Stamina prima of Animals and Plants, u. 490, p. 633. 

Stanhope near Durbam, an Inſcription on a Roman Altar 
there, from the Rev. Mr. Birch, u. 486, P. 173. 

Stars, bxed, an apparent Motion in ſome of them, by 
Dr. Bradley, 1. 485, P. 1. 

Steel, its ſpecific Gravity, n. 488, p. 440. 

Stewart (Mr. Matthew) obſ. Eclipſe of the Sun, 7uly 14, 
1748. at Edinburgh, u. 490, p. 590. 

-—— (Mr. Fohn) of the ſame at Aberdeen and Monroſs, 
ib. p. 593- 

Stone oF * Bladder, its ſpecific Gravity, u 488, p. 464. 

Stones, their ſpecific Gravities, u. 488, Pp. 455. 

Stretham in Surry, a Thunder- Storm there June 12, 1740. 

u. 488, p. 383. 

Stukely (Rev. Wm.) M. D. a Roman Inſcription at Bath, 

u. 488, P. 409. 
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Stukely, 


IN D E Xx. 
tukely, Dr.) of the ancient Shrine from Croyland, n. 490, 
3 (CP. Bonaventura.) Soc. Feſu, obſ. aſtronomicæ variæ 
Paraquaria babite, n. 490, p. 667, 674. 
Sulphurs, their ſpecific Gravities, u. 488, p. 459. 
Sun, eclipſed, July 14, 1748. obſ. at Mariborough-bouſe, 
by Dr. Bevis, u. 489, p. 521. at Luffwick, by Mr. Day, 
ib. p. 523. at Berlin, from Mr. Gri/chow, ib. p. 526. 
T | 


Taunton, an Earthquake there, 7uly 1, 1747. 2. 488, 
P. 398. 
Teffers, an Account of a Roman; Dei Martis Sediarum, 
414 by Mr. Ward, 1. 486, P. 224. n f . 
——— boſpitalis, u. 486, p. 226. Frumentaria, ib. p. 225. 
Militaris, ib. p. 228. Paganica, ib. p. 231. 
Teſſerarius, an Officer among the Romans, u. 486, p. 229. 
Thames, electrical Power carried croſs the, u. 48 5, p. 52, 54. 
Thermometer, Fabrenbeit's, ſunk to 120 Degrees below 
o. in Siberia, n. 486, p. 259. de Liſle's to 280, ibid. 
Its Ball ſhould be always dry, ib. p. 261. 
—— at 126 Deg. in Charles-town, u. 487, p. 338. 
— a metalline, by C. Mortimer, u. 485, Pp. 1 30. 
buy Sam. Frotberingbam, ibid. 128. 
Thunder, a Storm of it, June 12, 1748. by Dr. Miles, 
oi. 488, P. 383. 
Tides, the Sun's Force and the Moon's, as 1 to 4, Sir 
 Tſaac Newton, n. 485, p. 31. 
Tin, its ſpecific Gravity, u. 488, p. 440. 
Tongues, a Clergyman born with two, . 486, p. 232. 
Topaz, its ſpecific Gravity, u. 488, p. 432. 
Troy and Averdupois Pound, their Difference, u. 488, 
484. 
7. atk 6 (M. Abrabam) Abſtract of M. Bonnet on Cater- 
pillers, u. 487, P. 300. 3 
Tumble turds, an Inſect, u. 486, p. 163. 
V. 
Valliſuieri ( ) of the Ovaries of Females, u. 490, 
P. 640. 


— 


119 Vanelloe, 


T N D E x. 


Petty: the Perfume for Chocolate; n. A5 Þ) 80 
Variation of the magnetic Needle at London, 145 = 15747. 
. by Nr Grabam, u. 48), p 29. 

"pe Subſtances, of their Generation, by Mr. Needham, 
u. 4905 p. 61. 
1 4% promoted by Hlectricity, by P Abb2 Noli, 


rel ot Pads in capillary Tubes increaſed by EleCtri- 
city, u. 486, p. 188. 
Ventilators, their great Service in Ships, u. 488, p. 410. 
Venus ſeen during the Eclipſe of the Sun, Jah 14, 1748. 
nun. 490, p. 587. 
PHlapandus ( (Feb Bapt.) Feſuita, de Gravitate Metall- 
rum, u. 488, p. 423. 
Vindomis of the Ancients, Silc beſter, u. 490, p. 603. 
Virtue and Merit ſimple and compound Ratio s applied to, 
u. 489, P. 505. 
Pitellius (Lucius) in a Roman Inſcription, x. 488, p. 409. 
Urea, of a Laceration cured by Dr. Aery, 2 488, 7. 411. 
W. 


Walling near Aldermarſton in Berkſhire, an ancient Date 
there, . 490, Þ. 603, 613. 
Ward (Fobn) of Oer, of ſpecific Gravities, n. 488, 

P. 428. 

— — Prof. Rhet. Greſh. of a Roman 7. Mera, Dei 
Mantis Sediarum, u. 486, P. 224. 

— — of Slebeſter in its preſent 
State, with a ſhort Account of an ancient Date in Ara- 
bian Figures at Walling in Berkſhire, n. 490, p. 603. 

Watch-wheels, a Machine for cutting them, u. 48 5, P.128. 

Hater, an admwable Conductor of the electrical Power, 

n. 485, P. 50. 

— — hot, in Glaſſes, gives greater electr ical Exploſions 
than cold, u. 485, p. 109. 

Experiments of Sound and Hearing under it, by 

Mr. Arderon, u. 486, p. 154. by NM. TR Nollet, 


u. 486, p. 237. 


Waters, 


„ 
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Waters, their ſpecific Gravity, u. 438, p. 474. 
Watſon ( Un. electrical Ex periments, n. 485, p. 49, 83. 
Electrical Experiments — the Thames, n. 48 5, P. 52. 
along the New River, p. 62, 67. at Hooters Hill, 
P. 71, 86. 


— Abſtract of Dr. Brownrigg $ Book of making com- 
mon Salt, u. 487, P. 343. 


IWeatber, Ob. of it in Soutb-Carolina by Dr. Lining, 


1. 487, p. 336. F 


Weights Decimal, moſt convenient for Experiments, 
u. 483, p. 442 


P. $2, 54. 

Metber, one giving Suck to a Lamb, from Dr. Doddridge, 
n. 489, p. 502. 

Whartou (Rev. Mr. Henry) born with two Tongues, 
u. 486, P. 232. 

Mbeaten — Zoophytes, Mr. N 1. 490, 

P. 651, 

Wines, thaw 19 ecific Gravity, u. 488, p. 475. ib. 483. 

* _ che Pbolas, or Chama longa alba, rugis a/ Nit 


Wat Go. ct Henricus) novum reique medica utile 
Electricitatis inventum, u. 486, p. 262. 


Woods, their ſpecific Gravities, n. 488, p. 461. 
IVordward (Fobn) M. D. of ſpecific Weights of Minera's, 
u. 488, p. 432. 
—---( Kath.) poiſoned with a Root among Gentian, 
. 486, p. 241. 
Z. 


Zoophytes, flamentous, in Wheat, Mr. Needham, u. 490, 
p. 651. 


"PP 1K0 18 


Weſtminſter Bridge, Electricity carried over it, #. 485, 
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ERRAr4 in Vor. XLV. of Philiſ. Trayſe@.-. 


No. 486, page 161, line 12, for Mur. read Margravius, 7. 257. 
J. ult. for Schenzer read Scheuchzer. 

No. 487, p. 320, Tit. VII for Archdeacon read Dean 

No. 488, for p. 485, read 484, and for 484 read 485. | 

Ne. 489, p. 524, and in tte Contents, Art. VII. for Greſchow, 
read Griſchow. 

No. 490, from p. 615 to 655, the Reader i is defired to inſert the 
e of the Pages with a Pen, p. 615, to the Title prefix 


N. B. To the Book-binder. 
The Signatures go on regularly from A to Ll, an 


Halt-ſheet ending with P. 614. and then follow 
9 Sheets mark d With * to 5 to the End. 


